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A REVISION OF THE
IMBRICATE GROUPOF
STYRAXSERIES CYRTA
(STYRACACEAE) IN ASIA 1

. Shracaceae. Sl\ra.x. St\m\ -« t i<- C.\rhi.

Slyrax L comprises aUui l.,'0 species of trees

sia. the New World, and the Mediterranean region

Yitsch. 1999). The range of lliis genu- is typical

mans plant groups distributed among llie rehigia

Tertiary mixed-mesophytic forests in the North-

ii Hemisphere, except that it also includes a large

eotropical c

ern Argentina and Uruguay (fnlsrh. IOOO, 2001 I.

Slyrax is l>y far the largest and most widespread of

the I I genera in the Slyracaeeae sensu Fritseh et

al. (2001) and Fritseh (in press a). Characters

unique to Sl\ra.\ in relation to the lamilv include a

stamen tube attached high (vs. low) on the corolla,

the presence (vs. absence) of placental obturators,

bilegtnie (vs. unitegmic) ovules, and an indu-
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rate (vs. thin) seed ro;il: these haw been identified deciduous section St\rax (aliout '.YA species) wa>

as |)iitalive svnapomorphies lor the genus (Kritseh. supported by the presence of young shoots will

1990; Krilseh el al.. 2001). The combination of the scattered stalked stellate trichomes distinct Iron

following characters also seises to delimit Slynix the rest of the \eslilure patterns (vs. without stalkec

from other genera of Sty racaceae: absence of hud Iriehomes unless accompanied by a dense toinen

scales, presence of pseudoterminal fertile shools lum eonsisling of Iriehomes of the same genera

(except in N. linn nx arpus \\. I ' Teng: presumably Ivpe) and membranaceous (vs. subcoriaeeous) en-

a reversal), a short hvpanlhium. unarticulated ped- rolla lohes. whereas the clade corresponding to sec-

icels, glossy stamen filament Iriehomes that are cir- lioti Yalratac (iiirke (about 97 species) was sup-

cular in cross section, a 3-carpellate ovary, the ported by valvate (vs. imbricate or subvalvate

presence of mesocarp. and a seed-to-carpcl ratio < corolla aestivation. I he evergreen (vs. deciduous

1 (Krilseh el al.. 2(H) 1; Kritseh. in press a). Kike condition, sides of the corolla straight (vs. convex

other Shracaceae. St) rax has a veslilure of stellate in bud. and concave (vs. planar) stamen lilamenls

Iriehomes (in sonic eases modified to peltate scales The delimitation of these I wo species groups col-

or rarely simple Iriehoines). generally twice the responds roughlv lo a geographic distribution ii

number of stamens as petals, and inlrorselv dehis- warm-temperate versus humid-tropical regions, re-

cent anthers with a large, linear connective (Krilseh speclively. V\ itlnn section Styrax, the clade corre-

ct al.. 2001; Kritseh. in press a). sponding to series Styrax (.'i species, western North

America. Mediterranean i.-ioii) was supported by

TaXONOMICHisrotn \Nl> PriKSlM ()ujk<:ti\ ks strictly pseudoterminal (vs. pseudoterminal and lat-

eral) inflorescences, whereas thai corresponding l<

In the most recent worldwide monograph ol the series Cyrta (I .our.) K. W. Krilseh (about M) species,

genus (IVrkins. \<H)7), Styrax was divided into sec- eastern and southeastern Asia, southern North

tion Styrax, with 16- to 24-ovulate gynoecia (most America) was supported bv glandular-serrate (vs.

of the genus) and section Farcolaria (liuiz & Pav.) entire) leaf margins.

IVrkins, with 3- to 5-ovulate gynoecia (2 Neolrop- The character slates of corolla aestivation delitn-

ical s|»ecies). Section Styrax was in turn divided iti-il in the morphological analysis rellecled the dis-

inlo series >7wv/.U series I mlu i, al, !, Perkins, in- linitiou made previously (Perkins. 1907: Sleenis.

valid name) and series \alralar (Ciirkel Perkins. |9."{2) between a truly valval*- Ivpe of corolla aes-

each defined, as the names suggest, on the basis of tivation and the subvalvate ivpe. The results ol

corolla aestivation. Despite the use of aestivation Krilseh (1999) demonstrated that valvate aesliva-

Ivpe for infrageneric delimilation. Perkins (1907) lion as defined by Perkins has evolved at least

acknowledged that some species of St \ ra.\ placed twice in St

\

rax. once in the most recent common
in series I alratar aie occasional Iv slightly imbri- ancestor of the ev eigreen species and etas the

cate (= "subvalvate"). whereby the edges of the subvalvate condition) in the deciduous species,

corolla lobes are contiguous but oblique in cross Therefore, according to Krilseh's revision, valvate

section, with a mixed condition ol valvate and sub- aestivation i- possessed bv all members of section

valval*- aestivation somelimes occurring within one Valratae. imbricate aestivation is possessed by all

and the same flower. On this basis. Sleenis (1932). members of series Styrax and some members of se-

not recognize either series of Perkins and placed Cyrta possess the subvalvate type. The morpholog-

several iiiibrieale-llovvered species of series Styrax ical analysis ol Krilseh ( 1999) supported the idea

(S. suhpanimlatus Jimgh. <K de Vriese. .S. parlcri- of Hwang (P><)<)) that imbricate aestivation is the

anu.s (',. Don. and S ailutcnticulalus \liq.) under N. primitive stale in St\rax.

scrrulalus Koxb.. a species with otherwise valvate A molecular phylogenelie analysis of Styrax

to subvalvate aestivation. based on DNA sequences from the internal tran-

Krilsch (1999) conducted a morphological phy- scribed spacer (ITS) region of nuch-ar ribosomal

logenetic analysis of 'Styrax and revised the infra- DNA. both separately and in combination with mor-

generic classification of the genus based on the re- phology. prov ided strong support for the series clas-

sults. In addition to corolla aestivation type, several sificalion of Krilseh (1999, 2001). The ITS phylog-

olher characters di. i;-n. >se. I [ 1 1. , J

.

-« p divergences of env was ambiguous as to the sectional

the Slu-a\ topology, whereas clades diagnosed |,\ a classification, although a combined analysis recov

reduced number of ovules per gynoecium were ,-red a topology consistent with it. A lamilv-wide

highly nested. In the recircinnsei ibed sectional and phy logenetic analysis based on DNA sequences of

series classification, the clade corresponding to the the chloroplasl genes rl><\ , and trn\,-V in combi-



nation will: ITS sequences ;ind morphology (Fritsch

i il J'' li i lil
i

ii ii I'm section Sty-

rax, but support lor section Valratac was ambigu-

(ins I Ik
i

.Li< - n • I i
Ii'' hd< t .1- sislei

|o.S/w</.\ with strong support rendered lln oii;' i-l

stale (or corolla ;icsli\alioii in the genus ambiguous

because botli genera arc polymorphic for this char-

acter. The monnphylv of the subvalvale itiembers of

series Cyrta as predicted from morphology was not

supported by the ITS results (Fritsch. 2(M)1) be-

cause se\eral major dados contained I « >l 1 1 -ubval

vale and imbricate species. For example. S. japon-

icus Sicltold i\ Zuec, a species with imbricate

aestivation, grouped strongly with S. formosanus

I mi-, I, (2001) concluded that reticulate evolution

may at least partl\ explain tin- di>eordance between

morphological and molecular data in series Cyrta

but cautioned that the absence ol

counts lor most -peeics hinder- I'm I
<

- of IVr-

kins (1907) and Stee

is species-specific wil

and apparently is one ol the few discoul union- and

potentially phylogenetically inlormati\e character-

in the series. This indicated to us that the treatment

of .S. serrulatus by Sleeni- (1032). in which a mix-

ture of distinctly imbricate and subvalvale types of

aestivation was postulated, would require careful

re-evaluation. Furthermore, our study of regional

Holistic treatments of the genus for \sia (Steenis.

1932, 1949: Hwang. 1087: Svengsuksa & Vidal.

1002: Yatnazaki. 1003: Huang & (dimes. 1006: Y.

N. Lee, 1996; Long. 1900) suggested that the spe-

cies of series Cyrta are often poorly understood tax-

onoinicallv across political boundaries, likely

through the lack ol comprehensive examination ol

\sian Ivpes and other collections.

Here we provide a taxonomic revision <•! the

members of Styrax series Cyrta in Asia with im-

bricate corolla aestivation (17 species). Bestriding

isoulin. 1074: Fritsch. 1997; Fritsch, in

ml facilitate identification of cultivated

Ckockai'HIC Distkiiution \M> Fndkmism

The 30 or so species of Styrax series Cyrta occur

in lemperale lowland to tropical montane loivst- ol

caslcrn and southeastern Asia and North \merica

with 80-300 cm mean annual precipitation and

without a prolonged dry season (Fritsch, 2001).

Tin- inten onlinentally disjunct distribution i- com

mon in many plant and animal groups, and is best

explained bv periods ol relatively warm climate in

the Tertiary that allowed widespread Northern

Hemisphere dislribul ions and tran-eoul inental mi-

gration of lineages across the Bering and North \l-

l.uili. land bridges, Cooling ami drying trends over

the course of the Tertiary eventually restricted these

lineages to "Tertiary relugia" today (Wolfe. 1075:

T.ffnev 1085a. b. 2000; Tifluey cN Manchester,

2001). Most of the species in the series (ca. 26)

with the general pattern of higher species richness

in eastern Asia versus eastern North America in

plant genera disjunct between llic-c two regions

(Win. lOO'ii. The remaining I -pecies occur in the

5. grandifol-

d Navaril: >.

i (S. glabrescem).

Ilok-

. In.lom

on provides a practit

udy and is not „

scope of the

! .c il «•

rily monophv lelic. \ rev ision of the remain-

ing species of series C\rla (i.e.. those with subval-

vale cor. ilia ai it< d a- pail of a

comprehensive revision of Styrax. The four North

American species of the series

Lam., S. glabrescens Benth., S. grandifolu

and S. jallscanus S. Wats., all with imbrict

|o Mechi. ca.-lcrn Nepal. I he 17 \sian species here

recognized are all endemic lo the region of interest.

Most species possess a range that overlap- lli.il ol

at least one other species in the group, except the

-oiithernmo-t specie- \ ,unirosl ratus (B. Sveng-

suksa) Y. L. Huang *\ |> W. Fritsch. .S. porterianus.

and S. subpaninilatus. Styrax japoniens and .S.

abasia heboid t\ /ik . . bolh exhibil a dr-j I dis-

tribution among China, Korea, and Japan. Styrax

japoiiKiis extend- ilon- llie Bvukvu Islands south

to the norlhernmo-| i-l.md- ol the Philippine-, bv -

pas- ing Taiwan. The most common and widespread

species in more or less relative order are S. japou-

i< us. S. obassia. S. oiloratissimus Champ, ex Benth..

S. hooked C. B. Clarke, and S. tonkinen.si.s (Pierre)

Craib ex Hartwich. Species that can be considered

narrow endemics are S. biichananii \\. \\. Sm.. S.

i hi -iwii iirpus H. L. Li. S. currirostratus. S. macro-

i-arpus. S. portcriti/ni\. S. shiraianus Vlakino. .S. sub-



(Table h heaves are gene. ally alternate l>ul display I

less regularly spaced alternate leaves (Sl\ra\ hit,

ana nil S. clirysocarpus. S. rurrirostrutus. S. oil,

atissimiis, S. porterianus. S. suhpanirulatus. and

li the two most ha;

,sia. Sl\ra.\ of/irinalis I,, of series Styrtix occurs

lie eastern Mediterranean region and extends

southwest Asia in Cyprus, Israel,
,

ml Turkey. All ten or so species of , .
-

. n .„, ., . .

' leaves opposite 01 suhopposilc (sometimes one 01
ics lirn.nm I'. \\ . r ntsch are endemic to east, -in , ., f ./ ,

*
. . . „„ ,l

-''i ol these arc replaced l.\ scales). I he lallci
i Asia. The species of series Ben-

Cyrta by the following characters: plants evergreen

>s. usually deciduous). bases of young shoots with-

>,,. stalked lerrugineous or fulvous stellate tri- Tk- pctiolcV.l'la^er'l^w^^/dihilcd
-homes unless these accompanied by a <

condition, occurring on each new shook is near

constant in .S. Iienisleyunus Diels. >'. ma, lorarpn

S. ohassia. and >'. sitpaii. but less so in the remaii

ng species, especially S. limprichtii and S. rugn.su

, distinct from the rest of the

. sides of the corolla straight 01 nearK

completely cun ill.- hud 111 two northern -pe-
m , orc^trng ol Inchomes ol the same general ,.;,.„

(
_s (>hassi( , a|)(| ^ ,,„„„,„,„,). ,| 1|s ,,,,„„,. js

ml type (vs. lermgineous or lulvoiis stalked uniqiie to lllrsr ttt(l s|) ,„ (
. s „,„„„ Slymx ,>,., ioli .

length differs great l\ within and among species and

eonvex) in bud, corolla lobes subcoriaceous (vs. marroraqms). The margin* ol the laminae are near-
membranaceous or chartaceous), seeds depn-ssed-

| y a | W;lys srn , llr ()r dentate, with each tooth tipped
globose (vs. geiicalK elhp.,,,,1. ,, s| 1Mg on the hi-

| )y a g | aiK |. Occasionally
(

( ..g.. S. japonicus. S. por-
li.ii. on a flat surface instead of the sides between ,<>rianus, S. suhpaniculatus). some leaves arc entire
the hilum and apex), and seed coat crackled (i.e., except for the tooth-like gland.
coarsely reticulate-sutured; vs. generally smooth or The size ami shape of the leaves are variable
with other types of patterns; see Krilsch, I'W). Al- within many species. The leaves of Styra.x hookeri.

though the geographic ranges of series CyrUi and N. japonirus. and S. odoralissimus. all relatively

series Benzoin overla|) nearly completely, the spe- common and widespread species, are especially

eies of series Cyrla l<-nd to occur in warm-temper- variable. The tertiary wins arc more or less sub-

ate regions, whereas those of scries Benzoin lend to parallel and perpendicular to the secondary veins

occur in subtropical to tropical regions. in most species, but in S. chrysoearpus. S. curriro.s-

Iralus. S. japonirus. S. limprichtii. and S. supaii they

Mohnioi.ocicai. \iND Twonomk: Ci I Alt \< : I kits
are m,m" or ,<,ss i'«-liciilate. Typically the leaves of

sterile shoots are laruer than those of fertile shoots.

of Si \ rax scries Cyrla in /
Ulhough I

characters for ideniilv hi- some St\ia\ species, high

(Krilsch. I<><)<>. |<>07. in ,„,.,,.). Maiu species ii, our

revision exhibit such variation (S. burhananii. S.

uuialus, wtucli may he at leas, semi-evergreen. The /,„„,/,.„,„„,, S. hooker,. S. japonirus. S. lunpnrhui.
tree spec.es are typically less than 20 „, tall but S. o,lora,issimus. and .S. suhpaniculatus). The low,-,

oeeasionally attain a height of greater than 30 .... laminar surface in these- species can be essentially
Two species are known only as shrubs (Shra.x tin,-

g| a | (n)lls or s|)a rsely to densely pubescent, the ,„,-

pnrhtu l.ingelsh. fl I?,,,/,, and N. wilsonii). Styra.x bescence (if present) , i I, „ I short or long
rugosus Kur/. is typically a shrub but can occur as stellate trichotnes. or a mixture of both. In diag-
a small tree to in, whereas >. marrorar/ms. S. nostie terms, these differences arc a matter of de-
obassiu, and S. supau are typically small lives or g,ce rather than kind and exhibit no correlated

rarely shrubs. Shnn i-mn.lifnlius Iron, the south- gaps with other characters, elevation, or geography
eastern United Stales often forms colonics through (see discussions under each species in the Taxo-
root-suckering, but this habit is not known in any noniic Treatment section). The pubescence on re-

Asian species of Styrax. productive parts of Styra.x in our treatment can he



used In identify species sueli as S. chrysocarpns

(will) Irichonie color). S. bucliananii (with trichome

length), and >'. w//>r/// (with Irichome type). None-

theless, in some species puhescence presence and

amount on reproductive parts \aries continuous!)

or -pmadicallv. e.g.. on the inner surface ol the

enroll,! Inl.es and slvle (>'. Itool.cri). llie pedicel and

calw (,S. japonicus). or on the surface of seeds (S.

odoratissimus and S. lonkincnsis). In >'. japonicm.

the amount and densih of puhescence is strongly

associated with geography, wherein the most pu-

the range and least pubescent and glahroiis plants

r revision, and ha\e used these as In

key characters. Only S Itriti tmiis,

and two North American species I

md .S. grandifolius) exhibit signifies

produced on the shoots of the current growing sea- Flowers are bisexual and actinomorphic with a

son except those of Styrax macrocarpus. which con- short hvpanthium Ise,- Dickison. I

( >0.'*) adnale to

sist ol single lloweis produced on shoots of the pre- the basal third or less ol the ovary wall. Flower

\ioiis ^nuing season. The inflorescences ol S. lenulli ranges Irom O.'i to A.2 cm. Some species

niacrocarpus are unique within the genus in this (e.g.. Styrax currirostratus. S. hemsleyanus, S. hook-

respect, although several other genera of Slvraea- en. S. japonicus. S. macrocarpus, S. obassia, and S.

ceae show the same pattern (Fritseh et al.. 2001). slnraianus) have generallv larger (lowers than oth-

This feature has presumably been derived indepen- ers, espeeiallv those whose flowers are consistently

dently in the ancestor of these genera and in S. less than l..> em long (e.g.. ,S. odoratissimus. S. par-

llltirtiH (tip'ls h. < I 1

1

II
H

of Styrax, possesses the coiiiiiion -late In Styrax. In

species other than ,S. macrocarpus. iullorescences

are hold pseudoterminal and lateral; occasional!)

onlv p-eudoterminal inflorescences are produced

on some shoots nf some species, hut lateral inflo-

rescences can always he found. Pseudoterminal hi-

nd S. wilsonii).

The long pedicels (15-50 mm) of Styrax japonicus

disiinmiisli this species from all others in our revi-

sion. Fxcept for most specimens of ,S. japonicus, the

akixial surface of the gamosepalous calw in Sl\ra\

is alwavs covered with stellate trichomes. Abaxial

calyx puhescence can be used in species identifi-

cation, e.g.. the presence (vs. alienee) of various



amount* .if *. altered .lark yellow, orange, or brown of the anth.-rs. ranging from 2 to 7 (to 10) mm. is

stiff stellate trichomes in addition to the base to- useful for species identification.

mentum (5. hcmsleyaiius. Y hookeri. S. limpriehtii. The ovary is always apieally pubescent; it ap-

.S. obussia. Y rugosus, Y shiraianus. and Y inlsonii\. pears to holil lilll<' lavoiioinic value in the group

and a more sparsely pubescent to glabrous region uniler rex ision. The stv le is filiform and varies from

than the rest of the calyx within 1 mmof the margin glabrous (e.g.. Styrax hemsleximts) to densely hir-

(Y buehananii. Y eurrirostratits, Y hookeri. Y ja- sute (e.g.. .S. hurhananii. Y rurvirostratus). The

ponicus, S. nuuroearpus. Y o<lornlis\iiiius. Y porter- amount ol slvle |»iil>cseenee varies substantially

ianus, and S. shiraianus) versus a ealw that is even- within some species, thus limiting it* usefulness m
Iv piihescenl throughoul. The ealw margin can he species identification. The nuinher of ovules per

truncate, undulate, irregularly lohed. or distinctly carpel in the group under study is often difficult to

dentate. If the margin is dentate, then the teeth are ascertain due to the small si/.e of the placental re-

usually contiguous or separated by a shallow con- £' on
- ' ,lr '*' w samples that we have examined in-

cave portion. Styrax supaii is distinguished from all
<hcate that the nuinher is variahle. hut is rarely less

other species hy the long, simple or 2-armed tri-
,,ia " 5 ,,r more than 8

I**«" earpel.

chomes covering the ahaxial surface of the calyx.

and long calyx teeth (4-5 mmlong).
' KIUIT

The gamopelalous corolla is completely white or The fmjt is usua „ y g | ()|)(>se OV()i( , (>
,. e ||ipsoi«l. .S/ v

-

.arely Hushed will, pink mill. ...I I
. irostratus has a cylindrical fn.it. and thai of

sparsely to densely stellate-pubescent on hoth Y maenxarpus is mcasionally pyriform. The apex
sides. N.me specimens ol Styrax hooker, are gla m;lv | )(

. mim( |,,| (( ,„_ s ,„/,,„„,/,,,/„/„.<). apiculalc
h.ous adax.ally. The con.lh. tuhe is almost always ihiou-h persistence of the style hase (e.g.. Y ja/xmi-

shorter than the lohes. usually ranging from 2 to 5 , m), or ros trate (Y curt irost rat u.s and Y odoratissi-

mm long. Only Y shiraianus possesses a corolla nius). Kn.it size ranges from 0.5 to 3 em long and
tube (10-12 mmlong) longer than the lohes. In our from 0.4 to 2.5 cm wide. The outer surface of the

species, the 5 (to 7) lohes range from 5 to 2(> mm pericarp is while-gray to gray -yellow slellale-ton.cn-

long and Iron. 2.5 to 1 I nun wide. tose or -piihescenl. except in Y chryso<<irpus. in which

The stamens are adnate to the .orolla lube pmx- it is golden yellow slellale-loineiitose. The imici siir-

imally. free distalh. and are twice the nuinher ol face ol the pericarp is typically glabrous or sparsely

corolla lobes. The corolla lobes and stamen Ida- pubescent; only in Y ehnsoearpus and Y nuuroearpus

menls become both free and distinct at approxi- is the pericarp densely pubescent inside. In both of

mately the same point along the Moral axis in all these species the fruit is apparently indehiseent. al-

speeies. hlainenls range from 1.5 to 10 mmlong though the limited material available for study leaves

and arc usually ecjiial or slightly unc(|ual within a 'he « •on-lancv ol this character in doubl. The Iruit is

flower, but sometimes are distinctly alternately mi- unquestionably indehiseent in Y portenuiius and Y
equal in length, especially in Sl\ra\ supaii. The subpanieulatus: the fruit is dehiscent hv Ivvo or three

filaments are llexiious at mid-length in some spe- valves in the other species. Styrax porterianus and Y
eies (Y buehananii. Y eurrirostralns. Y odoratis- subpanieulatus are similar in fruit dehiscence to the

sinius. Y subpanic ulalus. and sometimes Y porter- 'Vorth American species Y itlahreseens and S. gran-

ianits). The filaments are of equal width throughout dijolius. which nearly always possess an indehiseent

in Y eurrirostratus. S. hemsleyanus. Y obassia. Y ,rm| - -^vm.v porterianus is the only species in our

riigosus, Y shiraianus. and Y tonkinensis, and .lis- treatment with a fleshy pericarp (ca. 2 mmthick). The

tally attenuate in the rest. Filame.il pubescence |H'ricaq. of all other s|H-cies is dry. The thickness of

varies from absent (e.g.. Y obassia) to proxin.ally ,ll( ' l^'ieaq. is variable within the dry-fruited species,

pubescent (e.g.. Y hemsleyanus) or <le..sclv pnbes- llHl S
- »»»<o<arpus always has a pericarp greater than

cent throughout (e.g.. Y buehananii, Y eurriroslra- ' """ lhi,
' L 'languishing this species from all other

Ins, S. odoratissimus, S. subpanieulatus). The <lry-fniited species in our revision,

amount ol hlament pubescence is variable in Y
hookeri and Y tonkinensis. Anthers are wider than

sKKns

the distal portion of the filament except in Y cur- The seeds of the imbricate group of series Cirta
rirostratus. Y obassia, Y subpanieulatus. and Y are globose, ovoi<l, or ellipsoid, from beige to brown
tonkinensis, where they are more or less the same and smooth to finely reticulate-fissured or irregu-

width as the adjacent filament apex. The eonnec- larly rugose (i.e., with a wrinkled appearance). Seed
lives are glabrous lo stellate-pubescent. The length coal pubescence occurs in Styra.x eurrirostratus. Y



This pubescence is absent, however, in some in-

dividuals of each of these speeies. The seed coat is

nsualK tiiberculate in Y tonkinensis. These tuber-

cles are sometimes arranged in a ~ I <
•

1 1 « 1
1

.
- [tall. in.

in which case thev often resemble stalki i< ML

u

Only lliree species in our revision nave oeen

counted: Styra.x hooked (n = 8. Arora, 1961; Mehra

& Pawa. I960; Mehra. 1970). Y japonicus (n > 20,

Manshard, 1936; n = 8, Yamazaki, 1993). and Y
ohassia (n <",. \l Milliard. 1036: Vm.a/aki. 1993).

(Tminnsnme miinhers <il two North American spe-

cies (if serie> C\rla have also been reported <Y

anirrii iiiins. n - !'»; >'. iiraiulifolius. n = 16; Gon-

soulin. 197 1). from lliese numbers and reports for

species in the other series, the base number <A' Sty-

ra.x is inferred to be x = 8 (Frilsch. 2001). Poly-

ploidy is thus far known with relative certainty only

in series Cyrta lY ^ratulijolius: the old number for

S. japonicus of a; > 20 must be questioned in light

. Kcor l\:i- M;i \ ,<

According to herbarium specimen labels, species

of die imbricate group of series Cyrtu arc found

most often from 300 to 2700 m elevation in Asia.

Several species (Styra.x japonicus. S. obassia. S.

. S. poilcnuiius. S. suhpann tilal fn \

supaii. and Y tonl.incn^i^ <•< « in additionally or ex-

clusively at elevations less than 300 m: only S.

hookcri extends to 3000 in or higher. Some species

IS.

lavoawide

., ! , : 1

1

' I

sides, high-elevation forests,

eas. Many species show a distinct preference for

mesic microhabitals. such as canyons, draws, and

other riparian situations.

Styrax species are most frequently pollinated by

humble bees and honey bees (Gonsoulin. 1971:

Sugden. 1986; kalo el Hiura. 1999). Other polli-

nators icporled for Si\ra\ species are papilionoid

butterflies, syrphid Hies, sphingid mollis. was|)s.

and other groups of bees (e.g.. carpenter bees, hal-

iclids. anthophorids; Copeland. 1938: Gonsoulin.

1971: Sugden. 1986: Saraiva et al.. 1988; Tamura

& Hiura, 1998). Both nectar and pollen serve as

The stellate Irichomes present on the exterior sur-

face of the corolla in most species of Stvracaceae

have been suggested as an adaptation for support-

ing laigi- pollinator--, which use them as "toe holds

to gather nectar and pollen (Sugden. 1986). The

flowers of Styrax are sweetly fragrant (Perkins.

1907; Gopeland, 1938; Kritsch. pers. obs.).

Nearly all species have exclusively hermaphro-

ditic flowers. Partial self-incompatibility has been

suggested lor Styrax ohassia (Tamura & Hiura,

1998). the only member of series Cyrta examined

for breeding system. Obligate xenogamy is docu-

mented for several species of Sl\ra.\ from other se-

ries (Sugden, 1986; Saraiva et al., 1988). Morpho-

logical gynodioecy is reported for ten species in

series Yalratae (Wallnofer. 1997: Kritsch, 1999. in

press b). but experiment- to con In in I unctional gy n-

odioecv in these species have mil been conducted.

Little data exist on the dispersal mechanisms of

Styrax. Fruits of
'

S. ohassia are dispersed by ground

mice and food-hoarding birds (Kato & Hiura,

1999). After the fruit wall has become detached,

the seeds of the riparian specie- Y lahcri Per kin--,

a \alvate-flowered member of series Cyrta. remain

atlached to the receptacle by the liilum. The seeds,

which would otherwise sink, can thus be trans-

ported in water by the floating inlructeseence (P.

Kritsch. pers. obs.). The seeds of Y japonicus. an

imbric ale-flowered species of series Cyrta that ex-

be dispersed in this way. The seeds of S. amcri-

canus reportedly have been found attached to the

feel of waterfowl' (Ridley. 1930). but this is probably

mil ,i pi i man means of dispersal of 'Styrax species

because the surface of the seeds is generally

smooth and curved, and therefore not obviously

adapted for attachment.

The benzofuran egonol and its glycosides occur

in the seed oil of several species of Styrax. The

fruit of Styrax contains significant amounts of je-

gosaponin. a potent defense chemical. Various spe-

cies of Styra.x also contain slyracilol. (3-phem I elh

yl alcohol, and coniferin (Hegnauer, 1962; Gibbs.

1974).

. Is ,(ben-

I r

ators. althou;

i ei "ii .iM

zoin, gum benjamini exudes limn the bark and

wood tissues following injury to the cambium. This

resin consists chiefly of eoiuleryl cinnamate, cin-

namyl cinnamate (styracin), and coniferyl benzoate

assoeialed with ciniiamic and benzoic acids; minor

components arc Iragranl ben/aldehyde, vanillin,

and styrene (Hegnauer. 1962; I.angenhemi. 200.''. i.

It is used medicinally as an antiseptic and expec-

torant, and in the flavor and fragrance industries

(Pratt & Youngken, 1931; Duke, 1983: Kaiigen-



S. benzoin Dryand.. a species of series Benzoin. deuce lor co-evolulionaiA patterns of host-switching

Within series Cyrla. three species h;i\e l.cen re- Dines from phvlogenelic analyses of |,.,||, the

ported as swinrs of benzoin (Burkill. 1966): S. ser- aphids (Stern. 1995) and Slyrax (Frilsch. 1999).

rnlalns. S. siihpaniciilaliis. arid N. lonkinensis. the The loin North \tnerican species of series r/v/7f/

latter two of which are included in oui revision. The and N. sliiraianus from Japan arc apparently not

benzoin from \ lonkinensis is called "Siam hen- parasitized by these aphids (P. Fritsch. pers. ohs.;

zoin" because of its source in "the western parts of S. Aoki. pers. coinm.); neither are any species of

Indoehina and eastern parts of Siam" (Bin kill. series Slyrax

1966: 214/)). We have not seen any specimens of ohs.). Thus. I

The oil extracted from the seeds of some species

eating oil (e.g.. Slyrax hemsle\arms. S. japoniens. S.

obassia, and S. odoralissimns; lai iK Pan, 1981; Nearly 5000 herbarium specimens from 22 her-

llwang, 1987), or medicinally as an antiseptic to baria (A. AAU, BM. BO, BR, C. CAS. I)S. K, OH.
treat scabies (S. lonkinensis: Hwang. 1987). The IBK. IBSC. K, KUN. KYO. L. MO. P. PK. TAI. II.

young leaf of S. japoniens is used as tea in certain and UC) were examined for this studs. All descrip-

tions of China (K. M. Feng I '1082. Yunnan), and lions were derived from examination of herbarium
the fruit of this species can be used as a source of specimens. Flowering and fruiting limes, elevation

sugar extract to brew wines (/! C. Tain M( >.')<>. Ilu- ranges, habitats, distributions, common names, and
nan). The flowers, leaves, fruits, and galls of some uses were derived from label information. Descrip-

speeies are used as Chinese herbal medicine-, (e.g..

N. Iie,,is/e\aniis and N. japoniens: lai v\ Pan. P>8I).

Several S/yrax species of series Cyrla native to Asia ly larger and often possess more variation in tri-

are cultivated for ornament (Baulston. 1992). Sty- ehome <pianlil\ and qualit> than those of fertile

rax japonic ns and N. ohassia are most commonly branches and thus are less useful for species iden-

cullivated, bill also occasional!) planted are \ tilieation. I.eal ami petiole measurenient> were lak-

hcmsleyanns, S. limpriclilii. S. odoralissimns. S. shi- en from the larger examples on each herbarium
raiatms, S. lonkinensis. and N. iri/somi. Main nil- sheet. \l the proximal ends ol the Iwigs mam de

tivars of S. japoniens ; have been developed (Ban Is- ciduous species of Slyrax have small leaves of

ton, 1992). roughlv e(|iii\al.-nt size among sp«-cies. and the in-

Mosl species ol Shrax series Cyrla serve as the corporation ol these into descriptions would make
primary host for aphids of the familv llormaphidi- species identification more difficult. Flowers are

dae (tribe Ceralaphidini). Those aphids produce described at the stage of anthesis except where not-

conspicuous galls of various shapes on the vege- ed. Calyx dimensions are presented as height (from

tative and reproductive shoots of Slyrax. Most in- the end of the pedicel to the distal margin) limes

dividual ceralaphidine aphid species use a single width at the apex, and thus include the short hv-

speeies of Slyrax as primary host, although il is paiithiiun. Fruit length was measured from the base

common for several species ol aphid to parasitize ol the fruiting cal\\ to the lip of the fruit (the calyx

the same species (Stern el al., 1997). Often the is persistent). Fruiting measurements were taken

shapes of the galls produced b\ aphid species are Irom mature (mils where possible. Often immature
characteristic of particular species of Slyrax, e.g.. hints are the onlv h pes available for examination
spiral galls on S. parallelonennis Perkins and cor- on a herbarium sheet, in which ease the larger

allirie galls on .S. snhpamciilaliis. The aphids pro- fruits on the sheet were measured. Most observa-

duee a sterile soldier caste thai defends the rest of lions were made by eye or with the aid of a dis-

the eolony from predators. The morphology of these seeling microscope (maximum inagnilicalion

aphids and their gall-, aphid behavior, and soldier 64X).

production have been studied extensively (e.g.. Because our study is based primarily on herbar-

Doeters van l^euwen, 1922; Aoki. 1982; Kurosu ium specimens, we employ the morphological spe-

& Aoki, I99<). IWI. 1997: Aoki vK Kurosu. 1993; cies c(»ncept. as discussed in Stuessv (1VX)). for

Aoki el al., 1998; Kurosu et al.. 1998). and the species recognition. We base our species on the

evolution of soldier production has been investi- existence ol correlated gaps in slates among mor-
galed in ecological and phvlogenelic contexts phnlogioal characters, and treat clinal pattern-, a-



in that requires no formal t

We explain our decisions

renia Veil., Fl. flumin. 183. 1829. TYPE: Epipenia

integerrima Veil., lectotvpe. designated l>v Fritseh

ll'Wl
|

Sl\ro.\ ulabmlus Seholt|.

i :1 th«

authors. We assume thai the morphological differ-

ences among the species we recognize have a ge-

netic hasis. as can he inferred from e\amiiialii>n oi

several species in a common garden -ellnig (e.g..

. "s s ohassm and s •>

at the University of California Botanical Carden.

Berkeley. California. L.S.A.). and regard ihe -pe-

des we have recognized as In potheses to he tested

as new morphological dala become available. Ap-

pendix 3 provides an alphabetic listing oi species

in the laxononnc Ireatment. including synonyms

; of previous TYPE: Pamphilia

. DC, in DC, Prodr. 8:271. I- 11.

lurea Mart, ex A. DC, leetolype,

liinsuii (I9n7)| Shmx maninul

iii the distrihiilion maps are hased on

ns ciled in this rev ision (see 'I'axo I<

ad Appendices I and 2). For collections

coordinates hased on descriptive label inlormatioii

about the location of the colle. imti. Oui .sinuate

was aided wilh a variety of published map-.. aliases,

and gazetteers, particularly ihe (1 tilled Stales) Na-

tional Imagery and Mapping \gency (NIM\) da-

tabase of foreign geographie feature names, with

access provided by the CFOnel Names Server

(GNIS) at <http://wwvv.nima.mil/gns/htnil/>.

Mapped localities in China are resolved to the level

ol counlv Ixian) or occasionally minutes: in all oilier

less more precise information was provided on la-

bels. Ceographic infoiiiialion provided on labels

was often inadequate for estimation of locality, in

which case tin collection was not mapped. Some of

these are listed at the beginning of collection ci-

tations in the Additional Specimens Fxaniined sec-

sion for which locality is known: otherwise they are

listed under "Locality unknown." \ database nl all

eolleclion inlormatioii used for lliis revision, in-

lu 'In ij gi ogl iphii oordinales linked to geograph-

ic information system software (AreView. KSKI.

Inc.). is available from the authors upon request.

T\\ : 1'iii v

Via Cav.. Diss. 7: 358. t. 201. 178'). \\ I'l <u,^iui

racemasa Cav. [= Styrax racemosus (Cav.) A. DC].

ylaria Ruiz & Pav., Fl. peruv. prodr. 57, t. 9. 1974.

Tremanthm Pers., Syn. PI. 1: 467. 1805. TYPE: Fov-

cnlaria femiginca Kuiz & Pav.. leetotvpe. designated

by Fritscl. (1999) |= Styrax foreolar'ia Perkins].

191 1851. '.mm. ,.
i

H PI lh,.<„,.a„,„., n.h,

Torr. [= Styrax redivivus (Torr.) L. C. Wheeler].

eciduous trees or shnibs; bark

smooth or longiluthnallv fissured, gray to dark

brown: I wigs Icicle oi -i i bt ei vie. outer layer ol older

twigs fibrous, dull brown or more often gray; inner

layer yellow to dull maroon; buds superposed, stel-

late-pubescent or occasionally lepidote. naked (i.e.,

with a single outer -cale that develops into the first

leaf on new shoot-,), \ est it u re consisting of stalked

or unslalkcd. free or appressed stellate liichomes

or less commonly scales, rarely also with simple

liichomes. Leave- simple, pinnalclv nerved, esli-

pillale. peliolate. generally all. anal, bill sometimes

basal leaves of the current year's growlh opposite

or subopposite, the margins glandular-serrate., glan-

dular denial.', or entire (but still glandulai ). rarely

coarsely lobed. Inllorescences ol braeleolate lateral

and psciidotenniiial (occasional ly strictly pseudo-

terminal, rarely slriclly lateral) racemes or panicles,

essentially cymose but often appearing racemose,

-oiiieiim.s Ivvo or more arising from the same node.

Literal inflorescence usiiallv I |.. several lloweied;

bracleoles small, positioned at various places along

(he pedicel or near the calyx base. Flowers acli-

noinorphic, hermaphroditic, or (in gy uodioc ions

spcics) female. fragrant, wilh a short hypatithiiun

adnale to the basal third or less of ihe ovary wall:

pedicel not articulated: calyx gamosepaloiis. cam-

panulate, cupiililorni oi luunelfomi. leclh generally

(1)5(0) or absent; corolla gamopelalous for ca. 2 mm
or more, the petals distinct distally, the lobes

I |)5||o 10). usually longer than ihe lube, inibricale.

nate to the corolla lube, free dislnlly. (8 l.,)IO(lo

14). usually twice the number of the corolla lobes,

uniseriale bill often ap[)caring biseriale in bud. the

5 inner, sepalad s|. m,.ais olleti exceeding i In - 5 ml -

tally, sonietinies completely dislincl. Ilallcned (but

often auriculale \ • -til ml ly I. glabrous to stellate pu

beseent or lepidote. the branches of the liichomes

cylindrical in cross section, generally glossy; sla-

miiiodia replacing ihe stamens in female plants; an-

thers linear, basitixcl. 2 loeular. inlrorse. lougilu-

dinally dehiscenl. the anther sacs glabrous to
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throiighoul lh<- length, sshite. glabrous or slellale-

pubescent; pollen lighl or golden yellow; ovary

semi-inferior. 3 earpellalc. 3-seplate ,il llie base lull

I loenl.i ill -I ii". .1) -l,i ..

vl\ fulvous

tofthevesli

r unstalked.

tin itois usually present: ovules I to ca. .. per car-

pel, analropous. apotropous. Interline,

tcnuinucellate. Kruil a drupe, a capsule dehiscent

by (2)3 valves, or nut-like (dry and indehiscent).

globose. depre»ed-glohose. osord. or ellipsoid. l||o

3)-seeded. with persistent calw: exoearp and en-

docarp thin. mesocarp dry. mealy, or juicy. Seeds

± globose. o\oid. or ellipsoid. beige to brown, com-

pletelv Idling the fruit ca\it\. with a broad hiluiu:

seed coal 5 to SO cells thi<k, usually smooth except

for 3(to (>) longitudinal grooves, sometimes also

finely reticulate-fissured to irregularly rugose,

sometimes pubescent, rarely luberculalc; endo-

sperm copious: eltlhlAo -ll.lililll; cnlslfdous ll.ll

lened. Vboul l.!() species. I S. \ lo \rgenl inn. east-

ern Mediterranean, eastern and southeaslcrn \-i,i.

rux series Cvrla (I out. I I'. \\. frits, h.

24: .573. W). Cyrta L.ur., Fl. cocl

1: 278. 1790. TYPE: Cyrta agrestu

in:) G. Don).

sterile si Is (and often of fertile -hu.iM -landula

dcnliculale lo glandular serial.-, rand \ also Inhe

occasional Is mai guis ol some lea\ cs I'nl ire I hut si i

glaudulai). Inflor.'scences produced laterally at

pseudol.-nninally on at least some si s i-i,,, t

lateralis in >'. huh mrm/ms). the lateral rutloiv

ccnecs often reduced to I to 3 flowers, the sul

lending leaves often reduced, flowers hcrmaplm

dilic; corolla white or rarely white flushed wit

pink, lire sides verier, rll\ ron\e\ in hud: enrol

lobes imbricate or subvalvatc in bud. nicmbran;

ceoiis lo ell.nl. ice, his; -l.iinen lilameiil- planar \ er

Irally. straight or occasionally lle\uoris. dabious i

pi a< . till I obliualois prescnl; ovules ca. 5 to » p<

carpel. Kruil a capsule dehiscent by (2)3 \al\es. <

nut-like (dry and indehiscent). raids (,S. /„>iiri

units) a drupe: outer surface ol pericarp smooth I

irregularis r u-ose: endo. ai p al rnaturily adhercnl I

the llli'soearp. not the seed. Seeds o\ord. ellrpsoi.

subglobose lo globose, resting on the side bet wee

the hilum and the apex when pla

face: seed coat usually smooth,

reticulate-fissured to irregularly rugose, son

pubescent, rarely luberculalc (S. lonkii

About 30 species, eastern Asia (about 2(> s

Japan to Indonesia and several island chain

western Pacific, west to eastern Nepal) am
America (4 species, southeastern United

\le\ieo. ( .trll.il \inei ica).

: Imukk.mk (ami r n

Outer surface ol the pericarp voider! \ ellin

appressed-puhesceiil

Outer surface of 111.- pericarp not golden selloss-stellale-lomeritnse: inner surface of pericarp
;

spai-s.-K lo den-els wlrile-pillreseenl.

3a. Two most proximal leases on each shoot of the current scar subnpposite to opposite,

la. Petiole of larger leaves dilated al base and eoserin^ the l.u.l: ruins -L.l.ion^ <.i

Peti .le n

: ol calsx il

. gltilursccns Itentli.

leastern United States



7.1. \baxial surface of the lamina completely concealed by tin- (omentum: calyx distinctly den-

tate, tlie teeth nsuallv contiguous or separated by a shallow concave margin: lilanicnls of

equal width throughout, straight: seeds densely tubereulale. sometimes the tubercles ar-

ranged in stellate formations *I6. .S. tankmen.

71). Abaxial surlacc of the lamina \isihle through the pubescence, if present (rarely nearK

eoneealed by the loin, nliim in \ MihixiiiKiilnlus): ealw truneale. undulate, or irregularly

lobed, the teeth not contiguous if present: lilaments narrowing distally. flexuous at middle

(occasionally straight i i ippressed-slellate-pu-

bescent. or lepidote (seeds unknown in >'. hurhananii).

8a. Corolla lobes 1.7-2.2 limes as long as wide: pseudolerminal inflorescences usually

racemose, rarely paniculate: huh apex rnslrale. rarely merely apiculale: seeds usually

appressed-stellate-puhcsoeiil or lepidote *10 S odomtissim

HI). Corolla lobes 2.H-3.0 limes as long as wide: pseudolerminal inflorescences usually

paniculate; fruit apex rounded oi subui ute. ran K also ,ipi

hticliinnimi): seeds glabrous.

9a. Connectives (at least proximally) and style densely stellate-hirsute: anthers 5 7

mmlong: flowers I. .VI. 6 cm long: calyx stellate-hirsute, arms of Inchomes a\-

*S. glahrrsren.s Hen

lobes 8-16 X .5-7 mm: fruit 8-12 X (>-(', mm: southeastern I niled States

*S. grandifnlius *

almost leaves usually 7 cm wide (occasionally - 7 em wide in S. jnliscanus.

/,> S \itl>i><ini(iilalii\ and S tinikinmsi\). f l ml dehiscent or if indelus-

. CaUx truncate, undulate, irregularly lobed or toothed, il toothed then the teeth

1 mmof the margin more sparsely pubescent than the rest of the calyx or

1 5a. Longer pedicels on each twig I
."> -50 mmlong, usually equal to or longer

than subtended (lower ._ 0. S. japoni,

15b. Longer pedicels on each twig 2 10(13) mm long, usually shorter than

subtended (lower.

16a. All (lowers solitary, aii-inu In. in s|, - ,,| 'I,, pn-yious growing sea-

son; petioles < L-2.5) mmlong: pericarp dry. ( l-)1.5— 3 mmthick;

8. S. macrocari

ntler, 0.2-0.6 mmwid



- ii.:* )i.:> 2.5 <->M i..n- .-..I-..II.-I

ig; calyx (:i.5-)5-7(-9) X 4-7(-

.1 Inn-; pericarp al least faintly I

anthers .*-;-> mni long. wider llian ilislal portion of

hlament: lri.il subglobose or ovoid. ( I .<)-) 1 .5-2 nn
long: ,i|ic\ acute. mr;iMMiialK -hoi I -ro-l i ate

5. S. hoc

tiarics irregularly rcli< ulale: calyx ahaxiallv without

scattered slilf stellate trichomes; filaments 4-5 mm
long, of equal width throughout; anthers 5-6 mm
long, as wide as or narrower than dislal portion of

lilamenl; fruit cylindrical to obliquely ovoid. 2-2.5

long. 3. S. curvirostrt

wis 1.5 cm long: corolla lobe- '> II mmlong: cab \

longitudinally striate.

Connectives (al least proximally) and style densely

stellate-pubescent: pericarp dry. 0.5-1 mm lliick.

Miioolh or -lightly rugo-e: -cciU u-uallv appies-rd-

epidote. rarely glabrous: ma-

Connectives and style glabrous: pericarp fleshy, ea.

2 mmthick, deeply rugose yyhen dried: seed- gla-

brou-: mature leave* green to dark green yyhen div.

Cab\ di-liiiellv dentate the teeth usually couliguou* or

the coloi and texture * -miliar to the rest of the caly\.

21a. T.ce- to .10 ,„ tall: petiole \) I2( 15) mmlong: p.-i

amounts ol larger scattered dark yellow, orange, or brown stiff

slellale Iriehomcs. especially proximally: Asia.

stalked Iriehomcs: fruit ().!! ().<» em wide 12. ,S. ni^o.



Card. Edinburgh 12:23 1. I<>20 |as N. "lim h-

ananir\. TYFK: Myanmar. Kachin State:

Myitkyina in Mara Nantan forest, Kaukkwe

Valley, 606 in. Mar. 1912. E. M. Buchanan 51

(holotype, K!; isotype, E!). Figure 1.

Styrax srrrnlaliis van hilifniiux Perkins, in Kiii'l.. I'llan

zenr. IV. 211 (Hell 30): M. 1907. 'H IT.: Mv :1 i........

Man.lalav Division: U. Cri/ftlli .in70 (leclotvpe. des-

ignated here. K |loan accession no. H2000/OIOK)-

29]!; isotypes. GH!. K |loan accession no. H2(MK)/

Small trees. Young twigs densely yellow-brown

stellate-pubescent; cdder twigs becoming grav.

subglabrous. Petiole .VI ttim long. Two most prox-

imal leaves on each sliool alternate, l.amiiia nl 'lei-

tile shoots 6-1 I X 4-6 cm. those of sterile shoots

to 16 X II cm. chartaceous. ovale-ohlong: apc\

slightly acuminate to ohliise. Iiasc rounded or

broadly cuiicalc. raids truncate: adaxially spaiseh

late triehomes: ahaxialK sparsch to denscK vel-

low-gray stellate-hirsute, the surface visible

through the pubescence, the pubescence especially

prevalent on veins; margin remotely irregularly sei

rulate apically; secondary veins 5 or 6 on each side

of midvein. adaxially faintly prominent, ahaxialK

prominent: tertiary veins parallel and pcrpendicu

lar to the secondaries, plane or slighlb sunken

adaxially. abaxially prominent, fertile shoots 19-

30 cm long. 3- or 1-lcavcd. Inflorescences arising

from shoots of the current growing season: lateral

inflorescences racemose. 2-5 cm long. 3- to 5-flow-

ered, often with I or 2(to 4) flowers occurring in

the same leal axil; pseudoterminal inllorcscon. <
-

usually paniculate, sometime- racemose, 9-13 cm

long, 10- to 22-flowered, lateral branches 2 to 5.

the base of inflorescence, rachis and branches

densely yellow stellate-pubescent. Pedicel (l-)3-5

nun long, densely yellow >l< llati'-lii t >ul<-: braclcoles

ca. 3 mm long, linear, usually positioned at the

base of pedicels. Flowers 1.3-1.6 cm long. Calyx

1-5.5 X 4-5 mm. cupiililorm; adaxialK while ap

pressed-pubescent with 2- or .'.-armed or stellate

tin-home-: ahaxialK densely vcllovv slcllate-hirsute,

arms ol triehomes averaging ca. I mmlong, wilhiu

I mm from the margin more sparsely pubescent.

somewhat scarioiis. brown when I r> : margin trun-

cate, undulalc. or irregularis lohed. the teeth mi-

nute and not contiguous if present. ( '.orolla 0.i> I.I

cm long, while, lube ca. 3 mmlong, glabrous, lobes

5. 9-13 X 3-4.5 mm. 2.4-3.0 X as long as wide.

on both sides. Stamens L0; filaments 3 I mmlong.

„K Ilex, tiddle, ,s,alK

pre lorn uanlK pointing up-

long, wider than distal por-

(at least |)roximally)

densely slellale-hiisulc. Style densely while slcl-

late-hirsute nearly throughout, thinning dislallv;

stigma 0.1 0.7 mm wide, piinclilorm. Fruit un-

Illustrations. Norn; previously published.

Phenology. Flowering: February-April. Fruit-

ing: unknown.

Distribution. Myanmar (Kachin State, Manda-

lay Division, and Sagaing Division); Figure 2.

Habitat. In valley forests; 600-1500 m.

Styrax buchananii is geographically isolated in

Mvaiuriar horn all oilier Styrax species except S.

bool.cn and S. japonicus. from which it can easily

be distinguished hv Ms longer inflorescences and

more numerous flowers. It has been only rarely col-

lected throughout lis range and is onK known Irom

llowcring collections.

This species was first described by Perkins

(1907) as a variety of Styrax scrrulatus. Perkins

suggested that it likely represented a new species,

but the available material at the time of description

|<,W/////) :i<>70 from the Ruby Mines District (Smith.

1920) of Mandalay Division, Myanmar) was inad-

equate for a propci- assessment ol species stains.

Similarly, Smith (1920), in describing S. biuhan-

anii based solely on liuchanun 51. was uncertain

whether S. serrulatus var. latifolius Perkins should

be listed as a synonym. With the benefit of addi-

erial available to us, we affirm that 677/-

.in.l IUk Station 51 represent one and the

same species, based on the combination ol imbri

eate corolla aesl i val ion. pubescent style, maiiy-

llowcred inlloresoenccs. and other key characters

present In these col leel ions. Kurlherillore. the gen

eral locality of Griffith 5670 lies in the vicinity of

all other collections of S. buchananii. Smith (1920)

described N. bin ilb i vale corolla aes-

tivation, but our observations confirm that all spec-

imens cited in the protologue of S. buchananii have

Several shared characteristics, e.g., the two most

proximal leaves on each shoot of the current year

-ubopposile to opposite and stellate pubescence

covering nearly the whole length ol the filaments

and styles, suggest thai Styrax buchananii is a close

relative of ,S. odoratissinius. Styrax buchananii can

be distinguished from S. odoratissinius by the short

er petioles (3-4 vs. 5-12 mm), the typically panic-

ulate (vs. typically racemose) inflorescences, corol-
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.7-2.2) t as lun- as wide, St» le: My'

her probable close relative of Styrax buch-

is .S. chnsocarptis. a species whose ran^e in

Province is located between those of S.

, a leaf texture and average petiole length

The dil'lerences I

lost proximal leaves are alternate.

Mween S. burhananii and S. chry-

entirely clear in the absence of

, (5. chrysocarpus) and fruits (S.

prabum Subdivision. Illmfman. J Ilia X <

Ik): Bl.am,, Oisl.. mad to Sinlumkaha. ./. //.

Il-'.l: Bhiiiiio hist.. ./. H. hue .5771 (K. K): Si

F F K. Ward 20550 (A, BM). Sa»ain- l>m>
II.mikc linniri belu. Burma

|

\l\anmai
|

t\ Indi.

77 (K).

K»ko :i7lh

2. Styrax <ln\s4Marpus H. L. Li, J. Arnold Ar-

bor. 25: 312. 1944. TYPE: China. Yunnan:

Pingbian Miaozu Zizhixian, 1400

1934, //. T. Tsai 62505 (holotype, A
IBSC!, KUN!, PE!).

n, 9 July

isotypes.

I'i j. ilolngue of Styrax serntlat us \ar. /,•<;,/. •/»><:<

cites both B and K specimens ..f Cn/jilh .ihTO. The

M specimen has presumabK been destroyed, and

thus we have chosen one of the two K specimens

r I lew. '

i "i".II2OO0/0I0K. 1»M,

Trees 7-20 m tall. Young twigs yellnu-hmun

stellate Idinenliwe; nldci twigs dark bnmii. subgl-

abrous. Petiole 5-8 mm long. Two most proximal

leaves on each shoot alternate. Lamina 10-20 X

5.5-11 cm, chartaceous, oblong-ovate to oblong:

broadly cuneale; adaxialK sparsely yellow-gray

stellate-pubescent, arms of the trichomes uj) to 0.2-

0.3 nun b

>

r i Li . the pubescence especially pre\alent

on veins; abaxially densely yellow-gray stellale-hir-

\H \\\1 \M. k ; ,<lii„ sule, arms ol the Inelioim- up to 0.5 ().(» nun long.



surface isihle illinium ihr pubes

riilalc apicallv; secondary veins ;> lo 10 on each

side i.l 111 ii l\ < 1 1 1. adaxiallv plane oi slightly sunken

ab dall) pi inent; tertian veins r.-i unhii. , al>a\

lallv prominent. Flowers unknown. Iiifruclcsccnce:

aiislllJ, It. .Ill -boots ..I (III- llll I « til ii,l> IVX I 111- -4MMMI

apparently racemose. I I.. 5 fruited. \ello\\ s|e|

l.ilr li»in.nl.i-r. Fruiting |>e<lieel 1—5 mm long

liiiiliM'.' calyx 5-(> X l()-l.
r

> inni, eupuliloi in. red

lirowii. llu- iiiau-.m i • >l nppiessed lo 1 1 1. Inni. -la

hrous adaxiallv. densely slellale-pul.eseenl ahaxi

ally; niai-in irregularly 5 or ( > -ercnalclv Inhed.

lobes ea. 4 X 10 mm. Fruit 1.6-1.8 X 1.0-1.2 em.

ovoid, apex shortly pointed, apparenl |y indehisceul:

pericarp dry, 0.3-0.5 mmlliiek, outside golden yel-

low slellale loinclllo-e. inside densely pale yellow

apples-, d pubescent. Seeds dull dark-brow n.

ovoid, smooth, glabrous.

Phenology. Flowering: unknown. Fruiting: July.

Distribution. China (Yunnan); Figure 2.

Habitat. In ravin.- forests; 14(H)- 1 500 m.

Vernacular names. I luang-giio-an-xi-xiang

(Hwang & Qi, 1985),

seeds (differences betw

• mil are address

Sty rax rlinsocar/ms is known lty only

Iron, I'iulI.i.ii Miao/u /i/.l.ixian. southeastern Yun-

nan Province. This species is easily distinguished

from other members of\S'/>w/.v by its golden yellow

Inni .uid densely pale yellow pubescent inner sur-

face of the pericarp \ sterile -p. -. iiii.m with aphid

galls collected between 1550 and 1650 m elevation

in >ongshan \ian, extreme northeastern Yunnan

Province (//. T. Tsai 51156), might be this species.

Its leave-, however. ,u.- -l.ibi.m-. unlike the dense-

ly hirsute upper and lower surfaces of those ill the

type. More fertile material from the vicinity ofTsai's

localities is highly desirable lo belter n rub i -land

the taxonomy of this species.

Although only fruits are available for compari-

son, careful analysis ol vegetative and fruit mor-

phology suggests that Sl\ia\ •hi \ socaqms is most

likely allied lo oilier deciduous species with im-

bricate aestivation. .Sterile specimens of N. ebryso-

i-ai/nis are similai I., -ome specimens of N. hitch-

aiiiniii .nu\ S. ixlaratissiinus in the relaliveb huge

leaves, the lower laminar suilaee somewhat rou^h

to the touch, and the strictly allernale leaves. ,S7>-

rax chnsocurpiis < (insistently differs from N. odor-

atissimus. however, ill its shorter inlriicleseences

and larger yellow stellate -hirsute fruit, and differs

born nio-i specimens ol S. odoratissimus m ii- -la

under >'. hucliunaiiii). I in lliei more, none of lire (lis

hibnlion.il laii-e- ol these three species overlap: .S

buchananii is re-li ul.-.l lo \lvanniai. >'. luhnalissi

inns to southeastern China, and S. • hi \\n, ,u jms t.

eastern Yunnan Province. China.

. //. T. Tsui <>2.->L>2 (

I'K). (>27(>6 (A. IHSC.

3. Slyrax eur\ irosli alus ill. Svcngsuksa) ,

« . I..

Huang <X P. W. Fritseli. slat. nov. Basionym:

Styrax agrestis var. curvirostratus B. Svengsuk-

sa, Flore du Cambodge du Laos el du Viel.iam

26: 176. 1992. TYPE: Vietnam. Lam Dong:

Massif du Lang Bian, between Dankia and

Dangle. 1000-1200 m. 2> Oct 1630. K. I'o-

Trees to L5(-20) m tall. Young twigs dark gray

or brown, sparsely gray-while stellate-pubescent:

ol.lei twi.-s dark brown or in-ie-ceiil. -labresceiil.

Petiole 7-10 mm long. Two most proximal leaves

on each shoot allernale Lamina (>-l I X 5-4.5 cm,

ihick-chaitaceous. elliptic to oblong; apex shorl-

rounded to broadly

clllieale: glabrous, rarely abaxiallv sparsely short

slellate-pube.scent on the veins and vein axil-, both

surfaces nlo—y. biighl -reeii when dry: niaigin en-

lire or slightly undulate, rarely irregularly denlic-

retieulate and conspicuouslv raised on both si<

Fertile shoots 8-15 cm long. 5- to 5-leaved. In

reseenees arising from shoots of the current grow

season; lateral inflorescences l(2)-flowered; p:-

doterminal inflorescences 1- or 2-flowered or

cemose, 1-3 cm long, (I- to)3- lo 5-flowere<l, ra<

yellow stellale-lomentose. Pedicel 8-6 mm I.

yellow stellale-tomentose; bracteoles 1-2 mmh

linear, positioned at various places along the |i

ieel hut mostly near the base. Flowers 1.6-1.8

long. Calyx 6-7 X 6.5-7 mm, eupulilorin; adaxi

densely while appressed-stellate-puhescent, pn

mally becoming sparsely pubescent with whit<

or 3-armed Irichomes; abaxiallv densely vel

stellate-pubescent, within I mm Irom the inai

more sparsely pubescent or glabrous, somevv

searious, brown when dry; margin truncate, uri

late, or irregularly lobed. the teeth miniile. not c

tiguous if present. Corolla 0.6-1.2 cm long, vvh

tube ca. 4 mm long, slightly pubescent, glabr



-ximally, lobes 5. 12-13 X 5-6 mm, obovale to equal width thrnngh.Hil. densely white stel

)vate-elliptic, apex acute, densely pale yellow Ions diroiighoul. arms
f

>«

>

i 1 1 1 i 1

1

^ upvvai cl: ant

llate-hirsute on bolli sides. Stamens 10: fila- 6 mmlong, as wide us or narrower than di>

nts 4-5 mmlong. stmngK lle Mious ;il middle, ol tion uflilamenl: eonneethes glabrous. Style



\liitr stellate
|

>u I >!- <-n I I lining |. i (ni-| h. ii< .n~i\

1-angulai an. I .'Mutn.ued. stigma ca. 0.2 mill will.-,

apitate. Fruit 2.0-2.5 X 1.1-1.5 cm. cylindrical

ii 2 cm long, dehiscent: periraip di\. 0.M 0.1 iniii

hick, outside irregularly longitudinally striate. gray

lellate-luiiK-uhise. i m-. i< 1 .
- minulelv . low n\ -|.ul •«-

nil. Seeds brown, ellipsoid, smooth lo I i I

u
• 1 \ telle

ilale-lissured. glabrous or occasionally appressed-

tellale-pubesceut.

Illustrations. H. Svengsuksa & J. E. Vidal.

loir <hi Cambo</»c ilu Ian.-, r! ,hi \iclnam 20: 17.'$.

• I. 51 (10-1 I). 1002 (as .S. aprestis var. rurvirostra-

Phenology. Flowering: April, May. Fruiting:

January. September. October.

Distribution. Vietnam (Binh Thuan, Dae Lac.

Klianh Hoa. and I am Dun;;): Figure 1.

Habitat. In primary, closed, evergreen broad-

leaved mountain forests; 1000-1700 m.

Styrax curvirostratus is the only imbricate spe-

cie's of
' St)m.x documented in southern Vietnam; it

is thus easily distinguishable liuin llie several sym-

patic mi'inbi'rs of the genus w illi \al\ale aesli\.i-

liun. 'This species is distinguished bom mo-t <>l!in

imbricate specie-, by its long-iostiale. «
• \ 1 1 1 1< 1 1

1

• al to

obli<|ue-ovoid fruit 2-2.5 X 1.1-1.5 cm. The other

species in this group with al least some rostrate-

fruited individuals are >'. hookcri. S. o</</M///>wm;/>.



;iikI >'. lon/.iiiciisis. These species possess smaller

(less iliaii 2 cm long) fruit wilh a shorlrr rostrum

(typically less than 2 mmlong) than S. currirost ra-

ins, features of S. curiirostratiis shared with S.

i< llie I I I densely

while stcllate-villous filaments and style. (2) trun-

eaie. niidi.lale. ni l ri'« gulai I;, ol.ed calyx uilll non-

contiguous teeth if present, and (3) sparsely pubes-

margin. without larLer still stellate triehomes. In

addition. S. cunimslratus and S. bucluuianii have

longer anthers (5-6 mm long) than the other im-

hrieale species of series C.\ila. St mux eitrrirostralus

occasionally possesses appressei l-slel hit e-pn des-

cent seeds, as in mo-l individuals of N. odoralis.si-

mus. Styrax curi iroslratus can he distinguished

Ironi holh N !> I I

x
I

larger calyx (6-7 X 6.5-7 mm), longer flowers

(1.6-1.8 cm long), and longer, wider, straight l\-.

flexuous) lilaments of equal width throughout (vs.

nanowiiig dislallv). Moreover. N. earrimslraliis is

easily separable Irom >'. hnchananii by its shorter

inflorescences (1-3 cm vs. 9-13 cm long) with few-

er (1 to 5 vs. 10 to 22) flowers. S

can he recognized when sterile by the l

(aces of the 1; imina.

This specif s was first collected in l.am Dong in

1930 {Poilane 18626), b\ it was left undeser ibed iin-

til Svcngsiiksa and Viilal (1992) assigned this spee-

imen and sev eral others to Styrax agresti: < (Lour.)

C Don. a specie- with •tabale corolla aesliva i.

as a new varii etv. The variety was based on Ii luting

specimens on ly, as no flc wering material w, is avail-

able. Sly mx ( is typically shares vvilh S.

agrest is a rosi trate fruit. which separates tl .esc two

-.pecic- from i nost others in Southeast Asia. and the

range- of the two taxa overlap, with that of S. agrrs-

lis the larger. It was thus not unreasonable for

Svcngsiiksa and Vidal to place .S. curiimslralus as

a variety of .S. .;,, ,. <l i -1 ible in fruit from

the typical variety by its shorter petioles and ped-

icels, usuallv glabrous seed-, and more con-pi. u-

ous rostrum. Recently, however, a flowering speci-

men (Averyanov el al. VH4544) was collected at a

per inflorescence than S. agrestis (1 to 5 vs. 5 to

Id |'hes< lea uish S i urriros-

tratns from N. agrrslis. furthermore, the con-pi. n

oiislv reticulate quaternaries on both surlaces. long

anthers, and other features listed above distinguish

warranting its recognition at the species level.

Additional specimens examined. VIETNAM. Dae
Lac: N de Ninh-ILa. Mas-il if la Mere el ffi.la.il. /•.'.

Poilane 6578 (P). Khanh Unix. I'hu khanh. Mas-it In

Hon Ha. A. ./. Ii. Cheralir, 38071 (P). Lam Dong: Lac

I), ,<„,,. M,,m. I ).i ( li,i\. .;". km M I,., in Dalai Cilv. I,.

Arervanor el al. VH4544 (AAL. CAS); Mass, I ,|„ Haul

Donai. hetw. Dankia & Dangle A. Pnilane 2.! 157 (Pi.

23569 (P).

I. Sly rax lienisleyaniis Diels. lint. Jahrb. Sysl.

29: 530. 1900 [as S. "Hemsleyana"]. TYPE:

China. Sichuan: Wushan Xian, 1885-1888, A.

Henry 5676 (lectolvpe. designated here. A!;

isoiypes, BM!, GH!, IBSQ2]!).

Styrax hemsleyanu.s var. griseus Uchiler. in Sarn.. PI. \\ il

son. 1: 291. 1912. TYPK: China. Iluhci: Cliangva,^

Tujiazu Zizhixian. 12 12-0! Ii! in (IKld 201 III ,„.

protologue|, June 1907. H. H. Wilson 2574a iholo-

Ivpr, A!; isotypes, BM!, E!, K!).

Sl\m.\ hiianus Uelnlcr. J. \i-ik,I.I \,l,„r. II: 107. P)30|as

S. "Unarms"]. TYPK: China. Sichuan: Nai.cli.iai.

Shi. 2273-2576 m |12(X>-27(M) m. protologue], 3

June 1928, W. P. Fang 1376 (holotvpe. A!: isoiypes.

BM!, DS!, E!, IBSC!, K!, PE|4|!).

Trees to 12 m tall. Young twigs densely grav-

brown -icllale-piihesceiil: older twig- dark brown.

glabrescent. Petioles 10-24 mmlong, neither di-

lated nor covering the bud. Two most proximal

leaves on each shoot subopposite to opposite. Lam-

ina 7-15 X 4-9 mm, chartaceous. elliptic or ovate-

elliptic, rarelv broadlv elliptic, grav-green to dark

green when dry; apex acute to short-acuminate:

base oblique and subrniuided to broadlv cuiieale.

often shortly decurrent into petiole: adaxiallv

sparsely grav-white pubescent with 2- or 3-arined

in -icllal.' triehomes; abaxially glabrous or spaiselv

to deiiselv may-white stellate-pubescent or -tonien-

lose; margin subentire or serrate apicallv: second-

ary veins 7 to 10 on each side ol midvein. tertian

veins subparallel. abaxially prominent, fertile

shoots (12-) 15-20 cm long, 2- to 4-leaved. Inflo-

. 9„n

flowered, often \ occurring in the

ernes l(to 3), 8-

15 cm long. 8- to l5(to 20)-flovvcred. racl.is yellow-

brown slellate-tonientose. Pedicel 2-4 mm long,

vellow Inoun slellate-tonientose: hraeteolcs 2 3

mmlong, subulate or linear, positioned al the base

or middle part of pedicel, sometimes those toward

the base of the inflorescence leaf-like, flowers 1.5-

2.5 cm long. Calyx 4-8 X 3-6 mm, narrow-cupu-

lilorm: adaxiallv densely appressed-puhesccnt.

proximally becoming sparsely pubescent with while
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evenly distributed leetli 2-5 mm long, unequal,

subulate or deltoid, contiguous, densely pubesc cut

on both sides. Corolla 1. 1-1.7 em long, white, tube

1-5 mmI*,..-, glabrous. lol>es 5 or 0. 12-15 X 4.5-

5 iniii. t 1 1

1

1 • 1 1 1
- to elliplic-obo\ale. apex acute. ada\

iall\ suhglahiou^ <-\. « pi di-lall\. ahaxially pale yel

low slellate-lome.ilose. Stamens 10 to 12: filaments

(>-7 mm Ion-;, straight. relatively broad, of e<|iia

width throughout, venlrallv 1 pubescent proximal

l\. glahnui^ di>tally: anthers 5.5-1.5 mmlong, wid-

er than di-l.il portion oi lilamenl: . oniieetive suhgl-

abrous. Style glabrous: stigma 0.1-0.5 mmwide

capitate, h ruil 0.8-l.5(-l .6) X 1-1.5 cm. globose

to ovoid. ape\ apiculate. dehiscent; pericarp dry.

0.1-0. I mm thick, outside slightU longitm

rugose, yellow-brown to gray -yellow stellale-tomeii

lose, inside spai-.h ippio-.cd--lcll.ilc pube-ceu

or glabrous. .Seeds brown, ovoid, nearly smooth

sometimes irregularly rugose or linelv reliculate-lis

sured. glabrous.

Illustrations. Pram, hot. Mag. 150: t. 8550.

1010; W. P. Fang. le. PI. Omei. 1(1): t. 17. 1012;

\iiony moil-, le. Curmoplnt. Sin. ."'>: ."!.''»7. lii;. Id-'!!.

1074; F. T. Tai iK T. C. Pan in W. P. Fang, Fl.

Sichuan. 1: 418, fig. 161. 1 OHI (as S. huanus):

ibid.: 120. pi. 105. 1981: C. Y. Wu. Fl. Yunnan. 5:

450. pi. 125 (1-7). 1085; S. M. Hwang K C. J. Oi

in W. C. Cheng. Sylva Sin. 2: 1002. fig. 707. 1085

(as ,S. huanus): ibid.: lOlO. fig. 812. 1085; S. M.

Hwang. Fl. Heipubl. Popularis Sin. 00(2): 85. pi.

28 (6-7). 1087 (as S. huanus): ibid.: 00. pi. 52 (8-

14). 1987; W. 0. Yin in Y. C. Xu, le. Arbor. Yun-

nan. 2: 896. pi. 172 (1-6). 1990; S. V Wang in M.

/. Ding. Fl. Henan 5: 250. fig. 1775 (5-8). 1007;

/. Y. [C. Y.| Wu cK P. H. Raven. Fl. China III. 15:

197. fig. 197 (0-7). 2000 (as S. huanus): ibid.: 201.

fig. 201 (8-14). 2000.

Phenology. Flowering: March. May. June.

Fruiting: February. May-September.

Cm/



•huan; Fang, 1942). Hui-mao-lao-gua-ling (Chi-

. Yunnan: Wu. 1983). Jin-shan-an-xi-xiang (Chi-

. Sichuan; Tai & Pan. 1981), Lao-gua-ling (Chi-

, Henan: Anonymous. 1974), Ma-lin-guang

lina, Shaanxi; J. (J.
Xiang 6053). Mai-pao (Chi-

, Sichuan; ./. H. Xwng el al. 91179). Mo-pao

lina. Henan; Anonymous, 1974). Nan-chuan-an-

xiang (China, Sichuan; Tai & Pan. 1981).

cics. (let in run' i i ill-, i

elevations surrounding the Siehu

distinguished from sympatrie

species hy the comhination of t

opposite two most proximal lea\

long, mulli-llowered pseudoterm

prominent calyx teeth. Styra:

ilar in these respect- only In S. ohassia. ;i species

ranging larlher to the east, hut these two species

are easily distinguished even when sterile hy the

petiole hase of the larger leave-, which covers the

hud in S. ohassia hul not in >'. hcnislc\anus. I ur-

icrmore. the rachis of the raceme is
\

> II I I loll- Ol 111 .1 I I \ s a S. oba.

Rehder (1930) described Styrax huanus from

Naui'liii.ui Shi in southeastern Sichuan, considering

surface and the longer and glabrous stamen fila-

ments as distinguishing it from S. hcnislcyanus.

Rehder (1912) also differentiated S'. hemsleyanus

\ai. griscus from the typical variety by the pre-em ••

and quantity of pube

surface. Hwang (1

onym of N. Iiemsleyanus. I »i 1 1 agreed with Rehder

on the status of N. huanus. filing the leal pubes-

cence difference and ihe l\pe ol tricliomes as jus-

tification lor recognizing two species.

Contrarily. we have found no basis for recogniz-

ing any taxon other than a single species among

these entities. Kilamenl length and pubescence

quantity exhibit a complete range of variation

among individuals ol Sl\nn hcnislcyanus and .S.

huanus. 1'ubescent-leaved individuals of ,S. hem-

oeeiu sporadically, ofter

ol glabrous -leaved indi\

oral collections show .in intermediate am I ol pu-

bescence between the types ol S. hcmslcsanus and

S. huanus. even among collections from the vicinity

of the type locality of S. huanus.

In addition to the density of pubescence on the

abaxial leaf surface. Hwang (1980) considered Sty-

rax huanus distinguishable from S. hcnislcyanus

based on leaf liiehome type-. We eoti-idei this dif-

ference to reflect merely the length of the stellate

.S. hcnislcyanus (averaging <

In the

collections (syntypes) are cited by Diels: A. Henry

5676. A. Henry 6895. and II van Rostlmrn 2078.

Reeause Diels's lierbariimi was R. we assume that

the material on which the descriplion of .V hem-

sIcMinus was based ha- been destroyed. We there-

fore have designated the \ specimen of A. Henry

5676 as the lectotype because duplicates are ap-

parently more widely distributed than those of the

other two syntypes (in particular. 1. Ilcnr\ 5/>76 is

rcpre-ciiled bv two duplicates ill a Chinese her-

bal mm(ll'.SCl. unlike either of the oilier syntypes).

and only the I. Ihnr\ 5(>7<> specimen from A pos-

se—e- col let lion locality data. There i- no e\ ideiicc

ol Diels's handwriting on (he (ype material thai we

lapping that of glabrous-leaved individuals, occur-

ring from langclieug \ian. Shanxi Province (e.g..

T. W. Liu & Z. /<: Zcng 226. 215. 1285. and 1593).

at ihe extreme norlhern edge of the specie-' range.

south to Zhcnxiong Xiau. Viiinan l'ro\inc<' (Exp.

\E )unnan 1161). whereas glabrous-leaved indi-

viduals occur throughout ihe range of the group.

Selected specimens examined. illlW. Can*
/.. ). Zhang /o6/:-,n ,. <

lunAeu Man \lll- wl-he. /,u,

illiSC. IM i.

K. M. Liou 442 <k. I'K); So

/,/,,,, hen 2(1:101 (I'K). Huhei: Clnuigvang Tujia/u Zizhix-

\>\nv. It. /,'. I.in 01 (I'K); Sheinioiigiia l.ini|ii. Shen-iioug-jia

Imesl lli-l.. Sinn \n,er. Hut. IS p. I I WO) 1133 (A. K.

kl \. IC): Wiilena Tujiazii /i/l.ixian. //. ./. U 5861

(IUSC. I'K). Hunan: Sang/In Man. Ita-.iiao-M-xiang.

Tian-pinsr-lian. />'. ('.. Li 7502!U, (I'K). Shaanxi: \iikanu

Man. Tao-l.e-go„g-sl,e. I'. >. I., 7778 {Kl M: Kiiping Man.

Ih-lao-ping. K. T. Fu 4840 (I'K): Kong Man. Slien-si.

Jiang-ko,,-x,ang. './. "(J. Xing 0053 (IBk): I'ingli Man. ha-

dang-fu-shan. I'. ). Li 1380 (kl M: Shang/.hoii Shi. Kong-

j„-xiang. /. C. Zhn el al. 31 (IUSC): Wcinan Shi. Oiiig-

>an. ping, /hn /i-gou. /. //. \\,,„g 15652 (II5SC. kl V
I'K): /haslmi Man. Chng-liiig-shaii.. eolleetoi iiiiLnoitn 66



(I'KC/Ii.n.m Van. \. \. Una rl al.hOl , I |!Sl c/henpint:

\,a,i. /hong hong Mang. /' ). /, 22W |KI M. Slumvi:

//// A /. /,'. /rm; lL'i::> K, \Si. Si.luiiin: ( Jungkou Xian,

ll.u,-,.i.,... xia.u'. /: /. M„ /oViO/.'/lkl Y I'l i: El.ian Yi/u

/i/l.ixia... \\a -Ikhi. /•:.//. It ,/.«,„ :'.-,:/; |\. R\1. El: I.i.ui —
han Sl.i. E-mei-shan. W. I'. Fanp l-lH2f> (A. Kl N): l)u-

jiangvau Sl.i. II /' /'„„.. 2225 ( \. E. IliSC. k): Jiiivang

\,an. Si.hnan Fmnnmi, I'l. /•.'»/, 2 /.'.V.' il'l : kan^lm,
Xian, near Ta-ehien-lu. 1. ,.'. /V„// Wo (MM. kl: Eeiho

Xian. /. y: C„„„ /// lllSSC.I; \1al„an Y i/u /i,l.ixian. /'.

/. H,/^. JW", \. Kl \. I'lvl: Yinehiian Shi. U. /! AV/h^

1 401 I \. E. Misc. K. I'l- I; Pingshan Xian. .S/Ww«m £cr>

«<w/r /'/. A',,,. /200 (I'Ki; Pnigvwi \ian. //. /.. •/;/«///£ /«

i MIS i: I ,;,„,, nan Xian. A.' C 7a/ & C. M. Tnif; 1213

l Kl X>: Wn-liai. Xian. I. //, ,/m >o7o 1 1 1 RSI
. ): \\ u\i \ win.

Il,„,g.h, I,a. (,. II. hum .."-., URSC. Kl X. I'K). Yun-
nan: /henxiong Xia... II.... .ha... lu, \A )unnan 1161

5. Styrax hookeri C. H. Chirk.-, in Hook, f., Fl.

Brit. India 3: 589. 1882 [as S. "Hookeri"].

TYPE: India. Sikkim: 1828-2121 m. ./. /A

Hooker s.n. (lectotvpe. designated here. K!

[loan accession no.H2(XK)/01()16. II branch]:

isohf.es. KM!, BR!. C!. K!, L[2]!).

Nfvm.v mammthiis Perkins. Hot. Jahrl.. Svst. 31: 187.

P>02. TYPE: China, Yunnan: l.ii.-lu... Xian. region

of Feng Chun king, 2121 m |2(XX) m, protologue|. S

of the Red Hiver. /1. //<vii-v /W>44 (lectotvpe. desig-

nated her.', k!: isotvpes. \!. KM!. k|2|!. IKSC|2|!.

MO!, PE!).

;, in Engl., PHanzenr. IV. 241 (Heft

Perkins, Repert. Spec.

'. TYPE: China. Yunnan:

6 July 19()6, F. Ducloux

son W65|h<>l,,ivpe. k!: isotvpes. \[2|!. RM!. IRSC!).

ax pcrkmsiac Reh.ler. in Sarg., PI. Wilson. 1: 292.

PM2 |as .V "IWkimiae"]. TYPE: China. Siehuan:

El.ian Yi/u Zizhixian, Wa-shan, 1828-212 1 m |2(XK)

in, protolog..e|. 1908. A. //. W/V.s.w 2576 (leelotvpe.

designated here. A [July 19<)8|!; isotypes. RM!. E!).

ax shueliensis W. W. Sin.. Xoles Roy. Rot. Card. Ed-

inburgh 12: 230. 1020. TYPE: China. Yunnan:

Tengehong Xian. Tengvueh-Shweli divide; 25°N.

2121 m, May 1913. C. Forrest WW(h..l..l\pe. E!:

bs or trees to 10 in tall. Young; twigs grav-

stellate-|)iiberuleiit; older twigs purplish

glabrescent. Petiole (2.5-)4-6(-10) mm
\o most proximal leaves on each shoot sub-

e to opposite. Lamina (>-«(- 1 2) X 3-l(-(>)

or narrowly elliptic, often .lark gieen

o|iIk|uc: l,a-e often -lightly oblique.

ell. lie III. home-;, gl.i 1 .1 v-edlt: ahaxiallv

sparsely |<, gra\ -white -1,-lli.te pubc-

especially preva-

lent on the veins and especially longer on the axils

<>l tin' mnbein and secondary vein-: margin flan

subparallel and \« tp< -i.<Ik ulai to the sccondarv

nerves, together with the quaternaries adaxialb

plane an. I ahaxiallv |n omineiil. Fertile shoots 4-12

cm long. 3- to 5-leaved. billoresccnees arising from

-boot- i,l the eurreiil glowing season; lalei.il mil.,

rescencos I- to 3-flowered; pseudolerininal inflo-

long, (1)2- or 3(to 0)-flowered, rachis yellow stel-

late-tomentose. Pedicel (2-)5-8(-13) mmlong, yel-

low-brown stellate-tomciitosc: bra< leoles 3-t mm

es along the pedicel but mostly near the middle,

more rarely neai the lu>e. -oiiieinne- those toward

the base of the inflorescence leaf-like. Flowers

(1.3-)l..S-2.5 cm long. Calyx (3.5-)5-7(-9) X 4-

6(-ll) mm. cupiililorm: adaxialb covered with 2-

or 3-arnied to stellate apples-ed 1 1 iehoines. beeoni

nig glabrous proximalb: al.a\.all\ wllnw -I. Hate

lomcntose. often also with various ainounts ,,| larger

-(altered gra\. lawny, orange, or brown stiff stellate

im from

. Hi.- I-

i thick-cha

late, irregularly 2- m -". I., bed. or I

if present minute to I mm. dell., id I,,

not contiguous. Corolla (0.8-)l .2-1 .9 cm long,

white or pink, tube 3 1 mmlong, glabrous, lobes

4(5). (1 I-)12-I8 X (4-)5-10 mm, obovate to ,»b-

o\al.-elliplie. adaxially appre-sed -lellale pubis

cent or nearly glabrous, abaxialh densely pale \.l

low stellate-pubescent. Stamens 8 to 10: filaments

5-7 mm long, straight, dislallv allemialc. densely

pubescent proximal Iv. glabmu- or sparsely stellatc-

pilheseeiil dl-lall\. pll I ic-ccliee e-pe. Lilly p.exalc.ll

along the margin: anthers 3 -5 mmlong, wider than

•fi~l.il portion ol lilaineiil: eo.u.eetivcs glabrous.

Style usually ' white sicllalc-pubcseeiil through-

out, i II Ml tigma 0.2-0.5 mm
wide, capitate. Fruit (l.0-)1.5-2 X (0.7-)l-l .5 cm.

subglobose or ovoid, apex acute, occasionally -In >. t

pericarp dry, 0.1 -0.3(-0.0) mm
thick, rarely up to 0.9 mmthick, outside at least



/

Vx&
'ographic distribution of

faintly longitudinally striate and ± rugose v

dry, gray-yellow stellate-tomentose, inside glahi

Seeds heige or brown, subglobose or ovoid, smi

/,'(, •'.'. "mis. Anonvmous. Ic Cnrmnplnl. Sin.

3: 337, fig. 4627 (as S. roseus). 1974; F. T Tai &
T. C Pan in W. P. Fang. Fl. Sichuan. 1: 428, fig.

166. 1981 (as S. roseus); C. Y. Wu. Fl. Yunnan. 3:

424, pi. 120 (7-10). 1983 (as S. perkinsiae); ibid.:

433, pi. 124. 1983 (as S. roseus and S. macrunthus);

S. M. Hwang & C. J. Qi in W. C. Cheng. Svlva Sin.

2: 1607, fig. 802. 1985 (as S. perkinsiae); ibid.:

1621, fig. 814. 1985 (as S. macranthus); ibid.:

1622, fig. 815. 1985 (as S. roseus): T. L. Ming in

C. Y. Wu, Fl. Xizang. 3: 869, fig. 335 (1-3). 1986:

S. M. Hwang, Fl. Keipubl. Popularis Sin. (.0(21: 90.

pi. 30 (6-9). 1987 (as 5. perkinsiae); ibid.: 101, pi.

34 (6-10). 1987 (as S. macranlhus); ibid.: 103, pi.

35 (1-6). 1987 (as S. roseus); W. Q. Yin in Y. C.

Xu. le. Arbor. Yunnan. 2: 894, pi. 471 (7-12). 1990

(as S. roseus); I). C. Long in Grierson & I), G. bong.

Fl. Bhutan 2(2): 577, fig. 58(e-g). 1999 (as S. gran-

dijlorus); Z. Y. |C. Y.| Wu& P. 11. Raven, Fl. China

111. 15: 199. fig. 199 (6-9). 2000 (as S. perkinsiae);

ibid.: 203. lig. 203 I 7 I 2|. 2000 (a- .S. macranlhus);

ibid.: 204. pi. 204 (1-7). 2000 (as S. roseus).

Phenology. Flowering: March-September.

Iniiling: April-November, January.

• bhiilan il.hun I > h i . Tashigang,

Tongsa, and Wangdi Phodrang), China (Guangxi,

Cui/hoii. Sichuan. \i/ang. and "l uin). India

i
\nuiachal IVadcli. \>-sim. \1eghala\a. Ymaland.

Sikkim. and Wot Bengali, \l\aninar (Kachin

State), and Nepal (Meehi); Figure 6.

Habitat. In a variety of open or serni-open

wooded habilals and forest edges on mountain

„lupe>: 73,0-3352 m.

Sichuan; Exp. E-shan 155), Fen-1

(Hwang. 1980), Fen-hua-ye-mo-1

Anonymous, 1974), Feng-chi

(Hwai I9P.0). In,

(Chit

lib.

|9!!7l. \lai-i.„, (China. Si.-hiian: /. /.' Cuan !'. I HI).

Mao-zhu-ye-mo-li (China, Yunnan; Wu, 1983),

Qing-ye-dong-gua->hu (China. < aiangxi: S.
(J.

Chen

I U76), Kui-li-an-xi-xiang (Hwang. 1980), Rui-li-

\c-mo-li (China. Yunnan: \uou\mou>. 1071). ^hui-

liang-zi (China. Sichuan: Sichuan Econom'u I'l.



p. 169), Trali Shing (Bhutan; F. Ludlow et al

802), Wa-shan-an-xi-xiang (Tai & Pan. 1981).

-sliii-mai-inii (Cl.i.ia. Sichuan; /. T. Can 8197).

ii-iian-y«--iii<»l-li (China. Yunnan: Wu. 1983).

.S'/v/v/v hookcri is a common and widespread spe-

•s. (.((•lining at relatively high elevations from

stern Nepal along the Himalayas through Assam,

lia. and extending into southwestern China. It is

patently most common in Yunnan Province.

Our treatment of Shrax hookcri differs from

>se of Perkins (1907) and Hwang (1087). We
ree with Perkins (1907) that this species is not

extreme variant of .S. scrrulaius, as suggested by

like (1882). Perkins (1907) treated .S. hookcri

rkins (Assam, India) and S'. macranthus Perkins

uilheni and eastern Yunnan Province). Later,

rkins (1910) distinguished S. hookcri var. vuri-

ncnsis Pci kins from the typical variety bv its

aller and narrower leaves. This collection is geo-

iphically isolated (northeastern Yunnan Prov-

•e) from variety hookcri sensu Perkins (Himala-

s). Three new species of Styrax from the

.vinces of Yunnan and Sichuan (S. pcrkinsiac

hder. S. roseus Dunn, and S. shicclicnsis \\. \Y.

i.) wen- -i il ><< po nt 1 \ described h\ various an

irs. Their types, along with that of N. macranthus,

• centrally located between the apparently dis-

iet localities of S. hookcri sensu Perkins (i.e.. its

own range as of 1910). These species were de-

nted primarily by poorly defended features of the

ives, inflorescence, and calyx. Hwang (1987)

isidered S. macranthus, S. pcrkinsiac, and .S. ro-

s to be separate species, and treated N. slucc-

isis as a synonym of N. pcrkinsiac. Recause

vang's treatment was in a regional flora of China,

.ang apparently did not examine collections of

hookcri sensu Perkins from outside China. She

hookcri var. Minnancnsis. which she cited as a sy i

oiiyni of N. frrandijlorus Oriff. (= .S. japonicus ). Sl\

and a calyx with scattered orange -lift hi. Ii.hu.

among olhei features, that clearly distinguish

from N. lopom, ii-. and establish its placement wilhi

our concept of N. hooLm.

Access to many more collections than were avai

able to either Perkins or Hwang has allowed us 1

highly . » \
.

•
1 1 .

1

1

>

| • i 1 1
1- i.mgeol m.iipliological variatio

exhibited bv this group as warranting only a singl

Although t

[aminai surfai e consists ,,| <
- 1 1 1

1< - long .u slmit -i<

late trichomes. or else is lacking; that on the low

laminar surface can be sparse to dense. The stvl.

arc usuallv densely stellate-pubescent near

ihioiighoiil. at least proximally. but in some spec

Miasi Hills in Megl.alava. India, they are glabrou

Several other characters are also variable across ll

lange .'I >'. hookcri (e.g.. leal shape and -i/e. How

and hull si/e. petiole and pedicel I

«

r I
-

1 1 1 I . We ,\.

gaps in character state variation, either a

aled v , gaps i

. for usegraphic or ecophv siographic variable-

rccogiu/iiig any of the s

Although i

i ere has clearly bt

some regional isolation among populations of t

species resulting in geographically correlated (

though not discontinuous) morphological tren

For example, individuals with the most densely
|

besceiil abaxial leal surfaces occur in western a

central Yunnan Province, with consistently
f!

brous or sparsely pubescent populations to the w
in the Himalayas. Some collections from the e<

of the species" range exhibit slightly atypical !

II Clarke /..V...7 1) have leaf margins with more mi-

ni other areas scattered throughout the species'

range. Perhaps the must distinctive mot ph. .logical

valiants within >'. hool.rri come from the provinces

..I (aiangxi and (an/lion (e.g.. \. //. Son it -72 and

907. C. Wang 11180. S. 0. Chen 14376. and Exp.

Cuizhoi, 68.16). These specimens have narrowly

ly small fruits ca. 7 mm wide. We have opted

against the lormal recognition of these populations

of .S. hookcri at an inlraspecilic level because many

specimens collected from areas scattered through-

out the range of the species exhibit inlerniediacv

in these diameters.

Differences between Sl\nt.\ hookcri and all svm-

patric imbricate-flowered species of Styrax are ad-

dressed in the ills, ii-sions nmb i >. Inichaiiaiui. S.

hcmslc\onus. S. limpiirhlii. S. odoroiissimiis. and N.

nii:osiis. flowering individuals ,,l ,s. hookcri with a

pedicel length approaching that ol N. jopoiiicus can

usually be distinguished by the presence of scal-

l stiff long-stellate trichoines

the calyx. Fruiting individuals are more easily

tinguished. because the pericarp of S. hookcri is

lally thinner and at least faintly longitudinally

• type tcrcil orange ..i I



striate (vs. irregularly rug.-.-), and tin- seeds an I,-. loh pified on the largest branch with the most

smooth (vs. usually finely reticulate-fissured or ir- reproduelive material on litis sheet. In further sup-

regularly rugose). Sterile specimens ..(>'. hookeri port of out selection, tin- branch is also the largest

can be distinguished from those of .S. japomeiis by and most florilerous of those on either sheet,

a tendency toward elliptical leaves with acuminate The holotype of Stymx maemntlms at B is pre-

lo caudate apices and subparallel tertiary veins that sumabb destroyed. It is possible that Perkins only

arc conspicuously raised orilv abaxiallv. versus a saw the specimen at 15: none n[ the other sheets of

tendency toward siibrliombic leaves with acute to A. Henry 10644 that we have examined possess

slightly acuminate apices and narrowly reticulate Perkins s annotation label, and no herbarium other-

tertiary veins that are conspicuously raised on both than B is mentioned in either Perkins (1902) or

surfaces. These characters, however, exhibit some Perkins (1007) In confirm Perkins's examination of

degree of overlap. additional material. On this basis, we have chosen

The closest putative relatives of Styra.x hookeri the K specimen of 1. Henry 1()(>4 1 as the lectotype.

(i.e., S. limprichtii. S. riigosas. and .S. wilsonii) oc- because keu was the location of Henry's head-

out southwestern China and northern Myanmar. The hololy pe of Styra.x hook eri var. yunnanensis

These species share with S. hookeri a typically at B is presumably destroyed. We have designated

subglobose or o\oi<l lniil rounded or apiculate at the specimen :il P a- the |ee|ot\pe because it is the

the apex and with nsiialb at least a lauilK lon-i nub duplicate specimen that we have seen, and it

tudinally striate pericarp, seed surfaces that are possesses Perkins's annotation.

smooth or irregularly riiuose. and a calyx yvilh usu- The protologue of Stymx perkinsiae cites K. //.

ally various scattered orange or brown still stellate II //so// 27,71) as the type. There are two sheets of

trichomes larger than those of the base lomenliim. this number at A. but each has a different date.

Styra.x hookeri is easily distinguished from them. The word "holoty pe" is written on one of the sheets,

howeyer. by the characters in couplet I I of the key. but this is apparently not in Bell. lei'- handwriting

The presence of abaxially glabrous or sparsely pu- and it is not clear who wrote it. As such, these

bescent leaves and a densely pubescent style can sheets must be considered synlypes. We have cho-

often be used to distinguish S. hookeri from these sen the specimen that was collected in July 1908

species as well but are not as reliable. as the lectotype because the material has more

According to the protologue. the type locality of (lowers for examination than the 17 September

Stymx mseus is Mt. Wu ("Wushan" in Pinyin) in 1 908 collection. Also, because the word "holotype"

Sichuan Province. Hwang ( 1087) interpreted this as is written on this sheet, designating this sheet as

Wushan Xian in eastern Sichuan, but the label on the lectotype will avoid the risk of undue confusion,

the type indicates that the locality is in

Sichuan. Render (1912) confirmed that the

Sichuan locality is correct by citing the ty|

ity as Mt. Wa(a variant of Mt. Wu) in weste

uan, also the type locality of S. perkinsiae.

The type material of Styra.x hookeri at k

of two sheets of J. D. Hookers.,,, from Sikk

of which possess flowering and Iriuliiig hi

Indiyiduals of.S. hookeri flower and fruit at <

times of the year within the same geogra

gion. indicating that these branches were c

on different dates. Thus, we interpret the

supported by the writing "2 Styrax Sikkim" fob slli - l>mg-yun-\ian.u. / .<//. <,n,.h,„< i,;;;:,, illiSC I'M.

lowed by Hookers initials in his handwiri ,

"' '" ,

"
M

'

'' '><

^ J^" J^" ,

each of the sheets, implying that there are two Sty-
T. T )ii IL',:i [ \ MM I'M I mri-h-in Shi Mmn-h'm

rax specimens on each sheet. There appears to be ,;. //. )<„,„ r,7, 100 (II5SC. Kl X. I'M; (iaiiluo Xian. Hai-

niosi appropriate -peeinien a- the lectotype oilier >
ua " ^' ;m

- '• *• / -'"'" )// (l>l
'

l: lerhn Xian. Ma-liu-

,, .. .- • f ,, ,
• , j ,i

'

r . .1 .
Manji. lanjj jra -hu .

Si huan Economic /7. Exp. .SI.,
than the condition of the material and the fact that m̂ ,, K)

?
J

Ma|)iail yy/u /|/|||XU|| {hl _ /UuA J .,,„„.

one of the sheets possesses what is likely to be a „,„_,.,„,„. /. //. /;, r, I') I (I'M: \h„, Xia.i. S. K. Wu840104
«!«!!,, I n |jo. i ! „ Mil llius ». have (kl X); \l . i

-
. . Xian. Sl.ii-.l.n.-xiai.f.. Sichuan Economic

Select,;! specmens examined. liM 1 TAN. Klmn Tshi:

Mn.Mimv. khnnia Chu, 1: Ludlou ci at. 18802 \ \. BM)

en: >ich- -•//,/. /J.-.o:; ili\l. Kl. Tonpsa: 1 km Sol h.ri^c 1. ./. <
Cncrsnn A 1). C. /..-//- 1107 [\ . kl. \\;o.-«li PI. \,-.i,, ii :

Mara Chr, \allcs. /. 'hudhm \ C. Shcrnf/ .i 1 .1! (I!\1. Kl.

CHINA, tuiunpxi: Xan.lan Xian. C. \\an# 41180 (A.

.liu-wai.-.la-sha.i.'.S.
(J.

Chen 1 1A7(, lllik. II5SC. kl X.

I'l
)

<Hii/.l : \iil"Mfs \ian. hoiig-shan-yiaiig. Exp
Cuizlum 17.17 (kl Xl: Itiiie Shi. Sli.-Nu-ii-xiaim. /' //. )u

collected

material

210 (kl X): Dalang Xian. Uai-na-.,,,. Jiu-lonii-shan. Exp.



/'/. /;,/, I. ;.W>l> [\'\-x \h; m^ Ma... Iroii.Cuanling Nian

lo M.iIi Xian. \ A. II, < 2201 (Kl \ I: Muli Xang/.u Zizhix-

ian. Iron. (Miauling \ia Muli \,an. .S. K. \\u 2203

(KIN, PE): Pmgshan \ian. W1.-/I11 s|,an. (>. >. /.h,,» Mil

(PE): Puge Xian. Wi-jia-ping. /. 7.' Om/» M50 (I'K):

Sluuuan \ian. C C Usui, WWKi (IPSC. I'K): I,.,,,.,,,.,.,

\ian. Er-laug-shan. //. /.. Tsmnfi 37>I2<> (IHSC. I'K); \,.\-

,,„, \,.,n. M shui qu, >,.////«/, /.-./»,.»»> />/. fcv/*. :«/

(KIN): Yu.vuan \,au. \i-l.a-slian. (>. >'. //»-/.. '•'"" ,l'l ).

i HHI55 (KUN); Kengqi

;,
7.' /.' )// 16624 (A, K,

a, /vv//. Qinghai & '
; 245

Kl \): I

'andel-Uazzelli hi 10 (A. K): I'uvua

Xiao-nao-, -hang. /-."./>. //,</;;; .v/n//

a Dai/u Wa/.i /i/lu\iau. \i-shai

I (IHSC. I'K): Congshan Duloiigz

llnng-sliaii to Du-lnng. Da-l.a-il

l/«/o /IT (Kl A. I'K.I: Jingdou

.
/: I >,;„ 7"I.U,I iKI \i: I,,

i. in- K.imlv . //. />. Mrhiren I

, Salwin-Kiukiang (I

'0.1 (MM): Longling

: T. Yii 20294 (A. E, PE);

>> „f Hed Hive.. 1. Henry

lnr.ll , \. KM. K|2|. II!SC|2|. K. MO. I'K): Ku.hu, \ian.

Iron. Y.4.O., to P.an ma. >. k. II uillTil
i
Kl M. li.iiliShi.

Inrkoa- Xdnr.-ii divide. 0. ,Wre*/ 1X240 (\. K. K I:

tfW (IHSC): Weixi Kisuzu

. (J^/im & Xizang 6603
,-sha.., /v. M. Feng 22401

ii.i. /•>/, U

P.M. I. K.

. N): \.m Shi. Can h.-lu... X
: Shi. lanr lam' pa. /•.' Purloin

Snow Hange. 7.' 7.' >'« /707-/

. Mo-dong, V. W.

Mr. I.i: N.lpa I

(». Sl\ra\ japonieiis SeUld i\ /ucc. Kl. Jap.

53. 1837-1838 [as .S. "japonin,m"\. Cyrta j<

ponira (Sieliold eX /ucc) Miers, Ann. Ma

Nat. HisL, ser. 3, 3: 279. 1859. TYPE: Japa

Kyushu: kuruainolo Pref.. Simabara. /. Keisi

s.n. (lectotype, designated here, I, |aeeessi(

no. 9(){524() ()82| not seen: digital image

leetotype!).

Shrax : tiraiuliflnrus CrilL Not. PI. \siat. 1: 287. 18.51
|

.S. '{rMii<li(loru"\. H IT.: Mvanmar [Sa^ain^, I >i\

1837. pmtologue| aiid Nempea |I0 Mar. 1K.H7. pi

InlojaieL II. l.nlmh -Hu I (IViku.s. l<H)7l ll.oloh,

K!: isotype. CH!).

S/WfM jaoon;. ,'s v.u. fw/i. „//;;/> Cll-. I
'.< >l Jaluli . ^\-l .'

(Beibl. 75): 58. 1904. TYPE: China. Shanclon

QingdaoShi, Lio-shan. Aug. 1007. <>. Xehel s.n. (I.

SM/.M raralenri II. I /v.. h'.-prrl. Sp.-c. \o\ lir-Mii \.

4: 331. 1
( X)7 [as S. "Cavaleriei"\. TYPE: Chin

Ciii/hou: Kongli Xian. 7 Ma\ 1003../. Cavalerie 0<

(holotvpe. E!; isotype, A!).

St \ rax badinieri II. Kev.. Kepert. Spec \o\ ll.-ni \.

4: 332. 1007 [as .S. "Hodinieri"]. TYPE: Chir

Cui/hou: Chang Shi, \icinit\ of Cui\ang, Colle

Ml., Apr. 1,308. E. Hoduuer 2221 (hoh.type. K!: pi.

to of holotvpe. A!).

Si \ rax durloiixii Perkins. Uepert. Spec \,n. li.-m \.

8: 83. 1910 [as ,S. "l)urlouxir\. \'\ PK: China. Vu

nan: Naiijian \izu Zi/.hi\ia... near Kanngs Tsin. :

Apr. 1904, F. Ducloiix 2716 (leetolv
t
)e. designate

here. P!).

Sunn tourlianen-i> II he\.. liepeil. Spre. Nov. Krg

Veg. II: 01, 1912. TYPE: China, (iaizhou: Dush,

Xian. Apr. 1002. K. Hadinirr s.n. (holotvpe, E!; is

. K!l.

. Korinos. 5: I

Si mix ja/xmims var. hotornsis (llavata) Ma-an

Suzuki. Annual Hep. Taihoku Hot. (,ar<l. 3:

1033. IAI'1 : China, la, vvau: Tail.n.g N,a„. k„l,

[Kanvu lslai.(l|. Julv 1012. ). Tasliiro. /.' Kaiiak

X .S.'.S„s„/,-i // |rol| tl li.in nun. I,r I iii.lieal.-

protologuel (holotvpe. TI!; isotype, I8SC!).

Sludx fippci-kauaniurai >anagita. J. S<m\ Forest. 15: <

1933 | as N. "Jipp<-i-Kawamurai"\. Styra.x jttpan

mimii iVaiagita) T. ^amazaki. Kl. Japan 3a:

1003 |as S. -japonirus I. jipp,>i-ku,rakamii"\. W
Japan. Honshu: Slii/uoka Pn-f.. () ^lii.na Klai.,1.

1930, J. Kawamura s.n. (type material missing).

Styra.x japonirus var. triamotcnsis Masam.. Trans.

Hist. Soe. Taiwan 25: 250. 1035. T\ PK: Japa... I

kvu Ulau.C: Okinawa I '„!.. I, lo.nole. ( )<!. 1023.

Hooker s.n. (8M. HP. C. K. K|2|l. West Bengal:

h, Darjeeling, //. Ham& M. Togmhi 2141 (PM. K.

. MYANM\P. Kaehin Slate: N Triangle (Can.,. Ill

50: 313. 1035. TYPE: Philipp

Fdano 7<>2IH (holotype, NY not

Styra.x japonirus var. :if;zafj; Koidz...
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pan. Kvuslui: Kukuoka Pref., Buzen. Tikuzvo-gun.

Iwava-mura. 30 May 1937. .S. Ynshl,;, 2.V (hololvpr.

TI!).

" •
' -ustifolius Koidz., Acta Phytotax.

Ceobot. 10: 55. I9H | as >'. "japonicum \ar. a/^i/.v-

tyfrfta"]- TYPE: Japan. Honshu: Wakayama Pref.,

Kii, Koyasan. 1 June 1940, G. Koidzumi s.n. (holo-

type, KYO!; isotype, KYO!).

.S/vwv japomrus van tomentosm Halus.. J. Jap. Mot. 29:

230. 1951 |as N. "j„p„nicuni \ar. ?(»///<v//,m;////"|. \m

raxjaponicus f. Io«ipnto™.s (Hatusima) T. Yamazaki.

Fl. Japan 3a: 104. 1993. TYPE: Japan. Ryukyu Is-

lands: fxagoshinia Pref.. Tokara Islands Group. \ak-

anoshima Island. Apr. 1936 and Hi \ug. 19.",:;
|

I'l.'U

from protologuej, T. Naito s.n. (holotype, FU not

seen; photo of holotype. TI!).

< !-m> ioponinis I. nihicut\.\ Satomi. .1. Ceohol. 0: 111).

1957. TM'K: Japan. Honshu: Uh.kaua Pref.. ka.ua.

1952. A'. Sa/omi «.n. (holotype, KAN.A not -<,„».

Styra.x japonicus var. longipcdunculntiis /. V /hang. II.

fsmlmgeiisis li 1 1: 3<»5. PH',3 jas >. ",„,„..;;,v, ..

longipedunrulatn"\. TYPE: China. Gansu: Wen

, G. /, 7Jm^ 7 7.

". ncrrillosu.s Z.

> (holotype, HWnot

. Zhang, Fl. Tsinlin-

Shrubs or trees to 8(-10) m tall. Young twigs

brown, sparsely gray-yellow or pah' yellow stcllah-

puhescenl: older I wigs gray or nigrescent, glabres-

eent. Petiole (2-)4-7(-10) mmlong. Two most prox-

imal loaves on each shoot (when both present)

subopposite to opposite. Lamina 3-11 X 2-5(-7)

rhombic: apex acute to slightly acuminate: base cu-

neate to broadly cuneate or subrounded. ofleu

ilecurrent into petiole: adaxiallv sparsely stellate-

pubescent when young, especial
l>

prevalent on

< ii I I - in ill I ions , \ ( epl along

the vein and the axils of the secondary veins: mar-

gin entire to apicallv remotely

, conspicuously raised c

faces. Fertile shoi

I i! nrc-cei < . . 2-1 ••>••!

racemose, 1-1 cm long. 2- to ..-(lowered: raolus

glabrous or pubescent. Pedicels (10-) 15-50 mm
long, the longer pedicels on each twig > 15 mm
long, usually equal to or longer than subtended

bracteoles ,3-5 mmlong, linear or subulate, usually

positioned at lll«' base of pedicels, sometimes those

toward the base ot the iulloi e-i.ai. « leal-like, flow-

ers (1.2-)1.5-2.5(-3) cm long. Calyx 4-7 X 3-5

nun. cupulilbrm lo fiuinelfoi in: adaxiallv glabioiis:

iii ii! I ibroiis mi sparsely lo densely white or

grav-vellow slellale-pnbescenl. if stellate Irichonies

present, within 1 mmIrom the margin i e sparse-

ly pubescent or glabrous, soniewhal scarious. brown

when dry; margin with 5 irregularly spaced trian-

gular-ovate teeth 0.5-1 mmlong or sometimes less.

not contiguous. Corolla (0.8-)l .0-1 .6(-2.3) cm
long, white, occasionally pink, tube 3-5 mmlong,

glabrous, lobes 5 or 6, 11-20 X (3-)5-7(-9) mm,
ovale, oblong-ovate, obovate. or ovate-lanceolale.

apex obtuse, densely appressed-stellatc-pubescent

on both sides, sometimes sparsely pubescent adax-

ill\. Si mens 10 lo 12; filaments 5-6 mmlong,

I - I I -
i

ii mm in ilb and while

villous, distallv attenuate and glabrous; anthers 4-

5(-10) mmlong, wider than distal portion of fila-

ment: connective glabrous. Style proxiinallv white

slellale-pube>eenl. dislally glabrous; stigma 0.2-

0.4 mmwide, punctiform. Fruit 0.8-1.5 X 0.8-1

cm, ovoid or ellipsoid, apex apiculale. usually de-

hiscent by 3 valves from the base: pericarp dry.

0.4-1.0 mmthick, dry. outside coarsely and irreg-

ularly rugose when dry. gray or gray-yellow slellale-

lomenlose. inside glabrous. Seeds blown, ellipsoid.

Srlrrtnl illuslral inns. S.ebold ,K Zucc. Fl. Jap.

1: t. 23. 1835; Griff., Ic. PI. Asiat. 4: t. 423. 1854

(as S. grarulifloni-.): Kegel. Carlenll. 17: t. 583.

1868; Hook. f.. Hot. Mag. 98: I. 5950. 1872 (as S.

serrulatus Roxb.); Gard. Chron. ser. 2. 24: fig. 166.

1885; Gartenflora 36: fig. 89. 1887: Dippel, Han.ll>.

Laubholzkunde I: fig. 207. 1889: Gard. Chron. ser.

3, 65: 279. fig. 140. 1919; Addisonia 7: t. 231.

1922; Men-. & (Juismnb.. Philipp. J. Sci. 56: 316,

pi. 1. 1935 (as S. philippinensis); W. P. Fang, Ic. PI.

Omei. 1(1): t. 48. 1942; Anonymous. Ic. Cormo-

phyt. Sin. 3: 336, fig. 4625. 1974; F. T. Tai & T. C.

Pan in W. P. Fang, Fl. Sichuan. 1: 424, fig. 164.

1981; C. i". Wu. Fl. Yunnan. 3: 128. pi. 122 (1-

10). 1983 (7-10 as S. grandiflorus); L. Yang in Y.

K. Li, Fl. Guizhou. 2: 51 I. fig. 231. 1981 (including

S. japonicus var. c(ilycnthri.x): S. M. Hwang iK C. J.

Qi in W. C. Cheng, Sylva Sin. 2: 1614, fig. 808.
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1985: ibid.: I(,l(.. I,,-. 809. I-.;;;, ,,,„ ,s. „,„,„////„

rus); S. M. Hwang. Kl. Reipubl. Populates Sin.

60(2): 93. pi. 31. 1987 (1-11: 8-11 as .S. #„„„//-

y/on/.s): S. M. Hwang in K H. Chen. Kl. Ouangdong

I: 387. li S . 119. 1987: ibid.: 387. fig. 120. 1987

(as N. grandijlorus): J. O. Liu in L C. Lin. Kl. Ku-

jian. 1: 351. fig. 284. 1989; X. VI. Liu in X. H.

Oian. Kl. Anluii I: 95. fig. 1799. 1991: S. V Wang

in \\. X. Ding. Kl. Henan 3: 230. fig. 1775 (1-1).

1997: /. Y. |C. V.| Wu & P. II. Haven. Kl. China

III. 15: 2(H). fig. 200 ( 1-1 I ). 2000 (8-1 I as >'. gran-

dijlorus).

Phenology. Flowering: January-October, De-

cember. Kruiling: Kehruarv- Nov ember.

Distribution. China (Anluii. Kujian. Cansu.

Cii.Hi-il.niu. Cuaiigvi. (.ui/l Hainan. Henan.

Ilubei. Iliiiian. .baiiiisu. JiaiiiiM. >haan\i. Shan-

doiig. Shaiisi. Neliuan. Taiwan. ^ iitni.iri. and /he

jiangl. Japan (Honshu. kvii-.hn. b'vnkvii Islands,

and Mukoku!. I .m- (llnuapliaii and \ lan-kli. .an- ).

Myanmar (Kachin Stale). North Korea (Pyongyang

Citvl. I'hilippines (babuvan Islands and Hatau Is-

lamls). Si ml h Koiea (Clieju. biehon (alv. Kangvvon.

Iwoiu'ia. North Cholla. North Kyongsaug. Seoul

(alv. South Cholla. South Chungchong. and N.ulh

Kyongsang). and Vielnam (Cao Hang): Kiguie 7.

Habitat. In a variety of open wooded habitats.

in woodlands and loresi edges, sueee-- loual habi-

tats, rai'elv in dense shade, mosllv in mesie micro-

habitals. Mich a> < -aiivou-.. draw-, rav iiu-s. and oilier

riparian situations: 3-2700 m.

\crnaciilar names. Henigaku-egonoki (Japan:

Satomi. 1957). Chun-shu (China. Siehuan: Sichuan

Economic PI. Exp. 12). I)a-hua-an-\i-\iang

(Hwang, 1980). Dadiua-ve-modi (Anonymous.

1971). Diao-gong-zai (China, Ouangxi: /. F. Ilunag

!'>).
I' lmhk .k i (Japan: ^hin,ctul,a *>u:ul,i ll//'A','|.

Kr-wan-lao (China, Cuangdong; A. O. Liu 21221).

Canhoku-euoiioki (Japan: koid/umi. 1937). Cou-

bi-zi-shu (China. Hunan; /, //. /,*// 1877). Cou-

luan/i iChuia. /h. iian-: /heiimrj Hoi. lies. Team

26071). Hei-Chad.ua (China.' Sichuan; Tai K Pan.

1981). Hime-egonoki (Japan: Anonymous. 1910),

Hosoba-vegonoki (Japan: Koid/umi. P>1 ll. Ilou-

feng-leng (Hwang A Oi. 1985). Hui-lu-liii (China.

I lenaii: folic, lot toil. nou ii .75' /). Jun-< |ian-/i l( Jiitia.

Shaanxi: P. C. Kuo 2180). Koto-egonoki (Japan;

& Suzuki. 1933). Lai-xiang-mei (China.



Hunan; P. C. Tarn 6365')). Lan-yu-an-xi-xiang (Li.

1978), Lan-yu-ye-mo-li (Li. 1978). Li-jia (China.

Himan: P. ('.. Tain 62899). Ling-darig-hua (China.

Guizhou: A'. /.'. Jiang 521). Ylao-e-ve-mo-li ( Anon-

vmous, 1974). Mo-li-bao (China. Guizhou: P. C
Tsoong 1032). Ylu-jie-zi (China. Hubei: Hwang &
Oi. 1985). Mu-xin-zi (China. Sichuan; Z. R. Zhang
251 15). Ni-chi-yang (China. Jiangxi; Jiangxi for-

mal Univ. 1213). Padong niao (Laos; A. F. C. Kerr

20911). Ru-xiang-shu (China. Yunnan; V. Y. Hu
580582). Sa-ve-shu (China. Hunan; f! C. 7}///;

6/.'fc?«). Sei-ton-kwa (Japan: Siebold. 1835-1811).

Shui-dong-gua (China. Gua.igxi; Q. H. Lit 2441).

Tsisjano-ki (Japan: Siebold. 1835-1841), Ttaejuk

nana. (South Korea: B. R. Ytngcr ct al. 2525). Vmg-
huai-zi (China. Yunnan; /, .S. Mr & M. Cat 440).

\ang-jiao-slm (China. Sichuan: H. F. Zhou 11150).

Yao-bai-he (China, Shaanxi; J. Q. Xing 9018). Ye-

hua-bei (Hwang. 1987). Ye-mo-li (China, Guizhou;

K. M. Lin 351). Ye-ping-guo (China. Hubei: K. R.

Lin 142). \e-wu-wei-zi-shu (China, Guangxi; Z. F.

Hnnag 19). Ye-xun-zi (China, Henan; P. C. Kuo

3915). Zhuang-shu (China. Sichuan: Tai cK Pan.

1981).

Probably ihi' most common species of Slyrax in

Asia. S. japonicus occurs from Japan lo Ylvanniar

soulh lo Vietnam and Laos, with a few outliers in

the far northern Philippines and the islands of I .an-

yu and Hainan. China.

litiguished from all other

els that are usually great-

er than 1.5 cm long (vs. < 1.3 cm long) and equal

to or- longer (vs. shorter) than the subtended Mower.

Populations on Hainan Island and in se\eral local

ilies in Yunnan Pirn i nee. China, have the shortest

pedicels (as short as 10 nun. although pedicels on

specimens from these areas can be found thai an-

al leasl 15 mm). \l-o. some specimens of >'. hool.cii

in Yunnan Province ha\e unusually Ion- pedicel-

that approach the l.ti-1 h ol llie shortest pedicels of

S. japonicus.

This species is highly '

fhe pubescence on the c

to dense layer of stellate

Pike other widespread species of Styra.x on other

sichcri Perkins). .S. japonicus exhibits variation in

the size and shape ol the Mowers, fruits, and es-

pecially leaves. Coiise<|uenlly. many varieties and

forms of this species have been recognized. Our

study, however. does not reveal consistent combi-

nations of characters for use in delimiting infraspe-

cilic taxa in S. japonicus. For example, the type of

>'. japonicus f. parvifiorus Y. Kimura has

a pallern suggest- ili.it this extreme represent a

sporadic variant rather than a laxonomically signif-

icant geographic entity. Other populations in the

Kyukyu Islands and Honshu Island. Ja|)an. and

I .any u Island. China, have Mowers and leaves that

are larger than is lv pi< ,il lor die species. These pop-

ulations have been recognized in some works as

varieties kolocnsis (llavata) \1;isiiii. & Suzuki, jip-

pci-kawamurai (\anagila) II. Mara, and iriomolcnsis

Masam. Although the presence of a relatively 1 1 1
-

1

|>erceutage of indiv iduals with these features in in-

sular Past Asia might prompt die question of why

merely possess extremes ol completely eonl iiiuoiis

• haiaelers that can be I I in other pails ol \sia.

We therefore do not formally recognize such plants.

Perkins (1907) and Hwang (1987) maintained

Slyrax grandiflorus as a species distinct from N.

japonicus by its densely pubescent pedicel and ca-

Iv \ .mil apparently it- general range, exlendiiig lar-

iher south than N. japonicus. The leaves of N. gran-

diflorus also tend' to he elliptic (vs. subrhombic)

these features are apparently only weaklv eon.-lal

ed with pedicel and calyx pubescence from south

lo north. Several spe.-inieiis from Japan. Korea, and

Shandong Province. China, possess a densely pu-

bescent calyx, whereas specimens with glabrous

pedicels occur sporadically throughout

nd Hainan Islam!).

I iiillii iinore. many collections exhibit an interme-

diate amount of pubescence. The pubescent phase

also exhibits no obvious elevation or habit distinc-

eolleelion localities of the glabrous phase. \ similar

companied by geographic or ecological separation

occurs in S. hemsleyunus and N. hookcri. and those

species have not been subdivided in this revision,

for the same reason, we have subsumed ,S. gran-

diflorus under S. japonicus.

The distribution of Styra.x japonicus exhibits

t terns. No specimens from main-

land China have been collected south of the Nan-

ling Mountains, which extend along the northern

border of Guangxi and Guangdong Provinces, but

the species has been eolleeled south ol llie main-

land on Hainan Island. Long-distance dispersal is

not likely as an explanation for this distribution

because the fruit of >'. japonicus appears not lo pos-

sess high vagility (Fritseh, 1999). A more likely

intervening populat

habitat changes (vi



le early Quaternary (Chang, 1962), and insofai as

ainan Island is considered part of 1 h< i .uangdnng

oristic region (Chang, 1962), the appearance of

w Oiuntvli.Hi Strait separating Hait i in Island 1 eon 1

»e mainland a eems not to have had 1 a major inllu-

nee on the flora of Hainan. It is ah ;o possible llial

opulalions ha ve become extirpated lluoiigh human

The disjunct distrihulion of Slyrax japonicus be-

tween I,anyu Island (Taiwan) and the Philippines is

paralleled in admit I 10 oilier Holering plant spe-

cies, suggesting that land eonnecl ion- between the

two islands are likeh to have existed previously

(Chang, 1994). The flora of Lanyu Island appears

to have greater similarity to the flora of the Phil-

ippines than to Taiwan in thai 46 genera not ap-

pearing on Taiwan are shared l>\ lanyu and the

Philippines (Chang. P>'»l). The Taiwan Slrait ma\

have first appeared in the late Meso/.oic. after

which Taiwan contacted Mainland China several

times (Chang. 1994). Although the floras of 'Taiwan

ossess some distinctive floristi(

he absence of >'. pijuinicus from Taiwan suggests

ml the evolulion of Slyrax has proceeded in iso-

it ion on this island. Slyrax japonicus is very sim-

ai to ill.- Taiwanese endemic s| >eeies S. formosatl-

s. dilfering mainly by imbricate (vs. \al\ate)

i.rolla aeslivalion and a slightly longer pedicel.

h\logeiicllc analysis ol |l\ \ >n |||, nee-. i>| the ITS

'gion (Tiit-eh. L'lldli -.trough suggests that >'./</-

•niicus and S. jormosarius arc sister species. 'Thus.

appears that S. for

ie inibrh ale llowered species ol
' Slyra.x do not c

itute a elade (see Taxonoinic History and Pres

bjectives).

The locality of W. Griffith 3671 (the type of <

) is in the Naga Hills, either in

yanmar or Nag

Wecould not determine the gcographh

of the specific localities menlioiied in the prolo-

logue ol this species (""Ncuipea" anil "Nainlii/celfl

with siillieienl precision In map them. The collec-

tion appears to represent the westernmost locality

of N. japonicus known.

No specimens were cited in the protologue of

Sl\ra\ joponnus. New species in volume 1 ol Flora

Japonica were described b\ J. (.. /iiccarini based

nn data -iipphe.l b\ \.ui Ni -bold. The onls material

that we have seen from the yon Sehnhl herbariiim

eoii-.i-.l- ol on-line images of two I, collection- limn

a database ,.| the von Siebold collections main-

tained by the National Herbariiim Nederland

keiske s.n.. accession number 90H2 M)-6H2. as the

leetotypc because il has better flowering material

than /. Keiske M (accession number 9l»',2H> oil.". I.

Furthermore, the /. Keiske s.n. collection bears in-

-eel gall- ol the -.ime general type as those that

appear mi the illustration accompany ing tin pio-

lologue. whereas /. Keiske I does not possess galls.

The type material of Slyrax jippei-kawamtirai

\inagila (./. Kawamura s.n.) is missing. Vmagila

worked at the National Forestry Agency in Tokyo.

the herbariiim ol whieh is now part of the herbar-

ium of the Tama Tme-I Mn-eiini. Tokyo. None of

^anagitaS specimens can be found in this hcibai-

ium or are known elsewhere (H. Ohba. Tl. pers.

Selected spe, imens examii IC,I. CHIM
Huang-shan-qu, II., IMg -Il.lll. \l f Ihny

& K. )„o 7902,

Ml Xian. Ma..

hm-ping. / 11.

i -shan <>IL'

(PI I.I •U/I...11 Sli i, Gu-shan, Bai <;. i, m m
(CAS); Cutian X ian. L G. Lin , (PP.i: la imng \i.m.

Fm-ha. /.

C.ai /6/HMSC. kl \). Gaiiwi: llui

Wang 19392 (KUN); Kang Xian,

Viiin-ha -\iang. Imni Yln-lini h.i In X -il if. ha. / ). /Inmy

16760 (|»K); Wen Xian. \iao-u a.i-l .. Ui-l.-iig-gon. Mi koii.

\. Wang <Kl i\|H (.,.ang«l.mg: ll.-pi.ifj Xian. (V. (.'.

Zhan- r> (IMSCl: I i.imi.iii \;u>su /i/Iiim.in. .Ini-keiig

xiang, I'. C. Tarn 59492 (IMSC. Kl X. PK): liaiishan
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»le, glabrescent. Petic ;.Two

often subopposile Id opposite, lamina 3.5-7(-9.5)

X 2-4.5 cm. charlaeeoiis. elliptic Id ohoyale: apex

obtuse to slightly acuminate; base rounded to

broadly en tu-ah ; a.

I

axially densely stellate-pubes-

cent when young, becoming sparsely pubescent:

ahaxially while stellate-tomentose. rarely subgla-

brous. often with additional scattered orange or

dark brown stellate pubescence especially preva-

glaudularl. often irregularly dentate apically: sec-

ondary veins 5 or on each side of midvein. (fi-

lial v veins reticulate, plane or slightly sunken, ab-

a\ial surface of the secondary and tertiary veins

lallv |iromineiil and raised in young leaves. Fertile

shoots 1-7 cm long. 3- to 5-leaved. Inflorescences

arising from shoots of the current growing season:

lateral inflorescences l(2)-flowered; pseudoterminal

inflorescences 2-flowered or racemose, 1-2 cm
long. 2- or 3( I (-(lowered, rachis yellow or orange

~lellale-|.»ineiilose. -talked tricliDines absent. Ped-

icel 3—1 mm long., densely pubeseeiit: bracleolos

3 5 mmlong, subulate, positioned al various places

along the pedicel lull mostly mar the middle, more

rarely near the hasc. sometimes those toward the

baseof the inflorescence leaf-like. Flowers 1.5-2.0

em long. Calyx 5-0 X 5-0 mm. cupiililoi in: ailax

i, illy sparsely appresseil-pubesi eiil with while 2- or

3-armed or stellate Irichomes, becoming glabrous

proximally: ahaxially yellow-brow u or orange slel

amoiinls ol lamer -^-altered orange or brown stiff

stellate triehonies. especially proximally: margin

distinctly dentate, the teeth (D.M1-1 .5(-2) mm
long, subulate to deltoid. une(|iial, usually contig-

uous or separated by a shallow concave portion.

Corolla 1.0-1.4 cm long, white, lube ca. 4 mmlong,

glabrous, lobes 5. 9-11 X 4-6 mm. elliptic to

ovale elliptic, short-stellate-pubescent on both

-ides. Stamens 10: filaments 5-(» mmlong, straight,

proximally broadened, densely while slellale-pu-

bcscenl, triehomes up to 0.5 mmlong. di-lall\ -n

long, wider than distal portion of filament: eonnec-

liyes glabrous. Style proximally slellale-pubesceiil

and dislally glabrous, some-limes sparsely stellate-

pubescent or glabrous throughout: stigma (1.2 U.I

mmwide, capitate-. Fruit 1.4-1.6 X 1-1.5 cm, glo-

bose, apex rounded or apiculale. dehiscent by 3

valves from apex: pericarp dry. 0.5 0.0 mmthick.

outside regularly longitudinally slriale ihroughoiil.

rugose, gray s|. II I. « in ul i i id. glabrous oi

in W. C. Cheng. Sylva Sin. 2: I 000. fig. JtOI. P)P,5:

S. M. Hwang, Fl. Keipubl. Popularis Sin. 00(2): 00.

pi. 30 (1-5). 1987; W. Q. Yin in Y. C. Xu, Ic. Arbor.

Yunnan. 2: 892, pi. 470 (7-10). 1990; Z. Y. |C. Y.|

Wu& P. H. Raven, Fl. China 111. 15: 199, fig. 199

(1-5). 2000.

Phenology. Flowering: February-October.

I ruiliiig: \pril. June-November.
!>*•> •• ( li I,. - . f ii a mil "niiiimmI. I l"

;ky slopes; 1400-

2750 m.

Vernacular names. Chu-xiong-an-xi-xiang

(Hwang. I0|;0). Chu-xiong-ye-iiio-li (Anonymous.

1974).

Slyrax limprichtii, a imich-brariched shrub that

rarely exceeds 2.5 m. occurs only in noilhoaslei

n

an Province.

The ranges ol Shrtix limprichtii rugosi

ally similar in many respects, as demonstrated by

their adjacency in the key. and arc probably sister

taxa. They nonetheless exhibit enough differences

ihroughoiil their ranges Id jiisiiK ill. recognition ol

these two entities as species (see couplet 24 of the

key i. Furthermore, S. rugosns usually occurs al low-

er elevations (700-1650 m) than S. limprichtii

(1400-2750 m). Resides these differences, S. /im-

prichtii iMU'rs from S. rugosns by a tendency Inward

shorter calyx teeth, shorter bracleoles. shorter

shoots, and less rugose leaves. These chaiaelers.

however, exhibit some degree of overlap. \lso situ

ilar to S. limprichtii is S. wilsonii (see comparisons

under that species).

Styra.x limprichtii, S. rugosns, S. wilsonii, and the

wi -stein Mexican endemic S. ja/iscaniis are all sim-

i |''i ' ' a- lib. shai in. .i 'Vii iblty habit, a ca

Ivx that is densely pubcscenl ihroughoiil ahaxially

nearly so. a petiole ' 5 mm long, and an evenly

longitudinal-striale pericarp. The slriale pericarp

appears In be restricted to these species within St \

ia\. Phvlogerietic analysis of DNAsequences ,,| id,-

lf> region, however, places N. limpriihlii at the

base of series C.\rla. and N. jaliscaiuis groups willi

the rest of the North American species of series

Cyrta (Fritsch, 2001). Nonetheless, support for

these positions is weak, and this group is in need



Only two imbricate-flowered species of Styni.x

arc sympalric with >'. limpriclilii. Sl\nr\ honkrri i-

normally easily distinguished In. in >'. limpiiditii l.v

ils live (vs. shrill)) hahil. Styra.x limpriclilii can lie

hnllici di-liirjui-lied I mmsmall ind i\ iduals of >'.

hool.cri 1>\ ils distinctly dentate (\s. usually trun-

cate or undulate) calyx, which is ± pubescent

throughout (vs. more sparsely |)iiheseent within I

mmol die margin). Styni.x limprichtii also tends

toward leaves with acute to Muni (\s. aeuininalc lo

\pansion ol the leaves, whereas the I

lookrri can he ileiiselv puhesceut lo gin

with >'. limpri-

r Dali Shi and

Phis species is

readilv distinguished from N. limpriclilii by lis lon-

ger pedicels and i slriate (vs. h.ugiliidin.illv -In

.He) pericarp.

The collections ol K. (',. Liniprieht numbers !;
(

)i),

920. and 973 are all cited in the prolologue of N.

hmpiii-lilii wilhoiil .1 cleat indication of type, and

thus are all svnlvpcs ol lliis name. We have elinscr

the K. G. Limpricht 920 specimen at WKSI. as tlit-

lectotype hecause il is apparenllv the most wideb

distributed of the three collections.

Selected specimens examined. CHINA. Sirhuun: Mali

/.„„•/,, /i/Lman. (,. h,rn-sl I'j.W/ ( \. K. K|: Kuo-I.n-

vi.m,. \an-shiu-he, di.m dm .u<W (Kl \. I'Kl: Mu-li \al-

lc\. mtus. hdw. Mu-li K Ku-lu. ./. F. AW/, L'llMi
1 \. I .

I C): from ke-l/r to ku-ha-.liaii. T. T. ) ii 72lt> ( \. kl N.

I'll: In.,,, r„„-li-«ou lo ke-t/e. T. '/.'
) ii lffl|\. kl N.

IT 1: I'an/hihua s|,,. |),, |,;„, ,|,,,._. / »/,. IJiit»li,ii X \i.,my

I n<C> |KI \l: 1 ;ui\ iiiti \ 1.1.1. //. I: lliindet-\1,i::eil, Jill ill

Mao-niu— dan. \,m slmi-liei-ditiD-diii .VKu Ikl N. I'Kl.

Vinnan: Itiu. -hiian \ian. Hi-zu-sliaii. S. ). Han I (kl N|:

Sin-lien. I'i.i-lol an. I: Dnchu.x U>27 ( l'|: J i-/li„-sl,an.

//. U 7,o:< (kl \|: Can-.lian. ). Q. I.in II (kl N): from

\ia-\aiiKt.i \\.i-\i. /: \. /./.</; I'//".! (IKSt:. I'Kl: Niu-jing.

'/.' V /^)H1'/^,','{|II5N:. I'k): Simeon Vn. S Ten,!.,! (K.

I CI: Ji-shan. //. C. Hunt! I"!!!l (kl \. MtSC. I'K): Clmv
long Sin. Ciaug-l.a-hr Kese.vou. >'. C. Iluuiifi 20 (kl \ I:



I.<»n--tan-. Sinn \n„;. /.'„/. Evp. ( 1081 1 1226 ( \. C \S.

Kl Y MO); Dali Shi. Kong-ti. ./. 1/. Ih-hmn 272,2 I \. Pi:

Pu-peng. Exp. YW Fhwimh MM(MY PK), £.v/,. (A,^/,,,,

X \i:„ng 20 (Kl \ ): \\ slopes ol ill.- S.mg-kuiei Hang.-.

C /'.-/r,v/ 2.WJ, (A, K. K); Xiao-tuan-shan, Erhai Park.

,' \ I K. Kl \). ). Tsimiii

11227 ilMSC. Kl X): W.i-tai-feng, Shi-lnu-eun. //. C
II,,-,.. /rW(IIJ>C|2|. Kl X|2|): \a,ig-l/e divule. K of Da-

li lake. J. K. Ward 2821 (K): Davao \,an. Shi-\an-,|ii.

Coll. Tram for Oil I'l. 1 1063) 67,0202 (Kl N): Kang-jia-

shan, P. Di60022{K\ X): Krvuan Xian. San-\ing-<|ii. Jiao-

shi-h... Exp. Ml >//«i»i/i 6280
{ W\ \. PK): ll.-.,ii.L> Xian.

Bai-van, /?. C. G7u>ig 24523
(

i 2.5-17 X 2-7

>

I ,

;;oi i \. iiisc.

,22/ (A. K):l.,-

.V/r/^r«v, //J,7 1 C |C Kl: Pai-ehing. //. />. .1/r/^rc/i /'7W

xiarm. II. C. II,,,,.- 'W
, ,, \); K ,,„,. Shi. >, pin,

Ian-. T. V. Lion 1 66 1 / <IUSC|2|. PK): Kanping Baizu Pum-
i/ii /.i/hixiaii. in lh.- I.ang-Uiig \allex. C. Forrest 0021

(MM. K. K. PK. I Cl: l.ijian« Navizn /i/.hixian. Tze-li on

V-.n-H/e linn. />'. f . C/„„., 2^6/ i \. Kl Y PK): Tai-

n.uu k.„, /,'. C. China -l<><<> ^ M: T^«--li "" .ang-l/e.

/,'. C. Chiiii: 22120 (A); Shii-di-dii-knu. fr.v/,. Qingluii X~

Xizang 628 (KI;N|2|); near Jin-sha-jiang, Exp. Nil CI,,,,,,

(Guizhoit. Sichuan - 'I I
I ia-zi-xiang. Bai-

sh.ii-he. K. M. Feng 21267 (KPN. PK): Ki-chiang Range.

//. I). McLaren I6\,>.2 (BV1): high plateau behv. Ta-li-ln

X l.i-kiang. ./. E Hock 2102 (A. K. I C): l.etu. U-k,a„g X
Ta-li-ln. J. E Rock 0207 ( \. I C): S I ,i-k,a,,g-sha„. Snn-
kw.-ho-.-hin Range. ./. E Hock 8262, (A. PC): betw. l.i-

kiang, Tung-shan, Tui-nao-ko. & Tsi-li-kiang. ./. E Hock

2,220 (A. PC): iiilunv -han. C. k. Sch,;;,lc, 2,062, I I B« \
I:

I )a-.l..r .n- Mii. //. >'»» "WW(KIM: C. >; Zhao 21670

(Kl \. PK): Shi-er-lan-gan-ban-shan. J. \. Zhao 22120

(Kl \l: Xmdang ^ i/n Zi/liixiaii. Iron, Ku-l.a-.lian In T„o-

li-gon. T. T. Yii 7200 ( \. Kl \. PK): Yangbi \ i/u /i/lnx

/,„„. Sichuan & Yunnan) s-./i (PI ). ^ k. . h..n

//. I). Mchtrcn 207, E {('.): ^ongslieng Xian. Son- .

- : «
' n v_

viann. /-..v„. Uingha, X Mzang ()'/:' (Kl X I: Joiig-han. C.

lours, 16020 |K): Xin-liang-gong-she. 0. \. Art 62168,

(Kl M: ^lunlong Yian. Jin-xue-liang. \iang-liao-dui (Call.

Team for Perfume PI.) 17,6 (KPN): /hong.lian Xian. mlns.

XK ..I' Vmg-I/.- lien.1. C /'<„t,.,-/ Wooo ( \. BV1. PK. PC):

Chnng-lien plateau, (,. Eorresl 12622 (YAP. BM, K. PK).

8. Six rax ma. roeaipus W.C.I .lung. ( .mil. I5i««l.

Lab. Chin. Assoc. Advancem. Sci., Sect. Bot.

10: 242. 1938 |as Y "m«c««-«r/w"|. TYPE:

China. Hunan: Yizhang Xian, Mang-shan, 800

m. 21 Aug. 1937, W. C. Cheng 7000 [from

protologu.-| (liolotype. PK!: isolypr. PE! [no

collection ininiliei inilicate.l on citlicr >hcct |).

St mix zhejiangensis S. VI. Hwang & K. K. Yu, Acta Bot.

Austro Sin. I: 75. PW3. TYPK: China. /I.rjiang:

Jian.le Xian. 27 June I93B. >. J. //» 29.V// (liolo-

type. IBSC!: isolvpe, IBSC!).

Shrubs to 2 m tall or trees to 9 in tall. Young

l\\ig> .lciiscl\ giii_\-l>rovMi >|ellalc-|Mil)CM-<-nt. olilt-r

twigs becoming gra\. jlaliio. cnl. P.-liole < K-2.5)

sparseK stellate-pubescent on \eins when _\oiing.

olhcrw i-,.- glabrous; margin subentire or apicalb

-i.h ol ini.bein; tertiary veins subparallel, adaxially

plane oi >ligbll\ -inikcn. abaxiall\ raiscil. Pedicel

7-12 mmlong, while stellale-loiiientose; bracleoles

3-5 mm long, ovate-lanceolate, positioned at lb.-

base or middle part of pedicel. Flowers 2.3-3.2 cm
long, solitars. ari-mg .»nl\ lal.i,ill\ from shoots of

the previous growing season, opening, before lb.-

leaves. Calyx 5-7 X 7-9 nun. ciipnlifoi rn: a.laxiallv

glabrous: abaxially gray stellale-tomenlose. within

glabrous. >omeuhal -.carioii-. brown when <lr\: mar-

gin with 1 to C broadK deltoid l.elb. Mibglabr..u>

on both sides. Corolla 1.6-2.6 cm long, white, tube

3-1 mmlong, glabrous, lobes 5-7. 1.6-2.3 X 0.8-

1.1 cm, elliptic or narrowly elliptic, apex obtuse to

acute, sparsep while stellate-pubescent on bolh

sides. Stamens 10 to 12; filaments 8-10 mmlong.

straight. proximall\ broadened and wnlralb dense-

ly while stellale-villous. dislall\ attenuate and gla-

brous; anthers 5-0 mmlong, wider than dislal por-

tion of filaiiH-nt; cotineiti\es glabrous. Style

proximalb spar-el\ white stellale-pubeseeiit prox-

imally. dislallv glabrous: stigma 0.2-0.4 mmwide,

pimctilorm. Irnil 1.8-3 X 1.0-2.5 cm. ovoid to

pMilorm. apex roniiile.l oi apu nlale. apparently in-

dehiscent; pericarp Av\. (I -) 1.5-3 mm llii.k. out

inside dellseb ap|H •< -sed-pubeSCenl with long sim-

ple. 2-armeil. or stellate white Irichoin.s. Seeds

brown or dark blown. .lli|isoid to ovoid-ellipsoid.

irregiilarK iiil-os.-. glabrous, -ometimes sparsely

Illustrations. W. C. Cheng. Contr. Biol. Lab.

Chin. Assoc. Advancem. Sci., Sect. Bot. 10: 243.

fig. 25. 1938; S. M. Hwang, Acta Bot. Austro Sin.

1: 76, fig. I. 1983 (as S. zhcjiangensis); S. M.

Hwang & C. J. CM in W. C. Cheng, Sylva Sin. 2:

1618, fig. 811. 1985; S. M. Hwang, Fl. Reipubl.

Popularis Sin. 60(2): 98. pi. 33 (1-2). 1987; S. M.

Hwang, Fl. Reipubl. Popularis Sin. 60(2): 98, pi.

33 (3-5). 1987 (as S. zhejiangensis); Z. Y. [C. Y.|

Wu & P. H. Raven, Fl. China III. 15: 202, fig. 202

(1-5). 2000 (3-5 as S. zhejiangensis).

Phenology. Flowering: April. \la\. Fruiting:

. July. September, October.

Distri

Zhejiang): Figure 2.

<
i i .I .tig, Hunan, and



I h< maii'in- ol ii 1 1 x. < I Imc-ls in i.miic-: .

>
","() «),,() m.

\einm -itliit names. I )a-giin-au-xi-xiang (Hwang.

I<>»0), Zhe-jiaug-an-xi-xiang (Hwang, 1985).

Styrax macmcarpus, occurring in mountainous

regions Im>1w<-<mi 570 ami 950 ,n elevation, has been

collected ..ills larch. I'lii- -|h-i ic- is e.isilv dislin-

'•ui-h.-d hum svrnpalrie species of Styrax liv its

much shorter petioles (less than I (-2.5) nun long);

solitary, lateral, and larger (2.5-5.2 em long) llow-

ers thai open he lore llie leaves on shoots ol the

previous year; anil a larger (1.0-2.5 em wide) fruit.

with a pericarp (l-)l.5-5 mmthick thai is densely

appressed pnlieseelll llisiile Willi lumj simple ol 2

armed while trichomes.

Hwang (1985) deserihed Styra.x zhejiaii-ensis

from a single Iruiliiii.' specimen collected in Jiaude

\i.iii. /.In'ii.iiiv Pimm..-. \llli..ie:h -he considered

a possihle nlal ioiisIi ip ol .S. shrjiatiiieiisis Willi S.

macmcarpus hased on their eominou solitary, lat-

erally produced (lowers. Hwang (1985) felt that the

broadly elliplie lo ovate-oblong (vs. elliptic to ob-

ovale-elliplie) leaves, and sparsely slellale-pubes-

eenl (vs. ylahmu-i seed- wa- siillieienl |ii-l if leal inn

evidence lor

^crisis share manv other leal i ires such as the Ivvo

most proximal leave- mi ,-aeh -I I siihopposile lo

opposile: llie petiole very short or ahsenl: the leaves

with a similar number of secondary veins and an

entire or indistinctly loolhed margin: the ealvx

adaxiallv glabrous, ahaxially gray stellale-lonien-

lose, within I mmIrom llie margin more sparselv

puhe-eeiil m glabrous, -nmewlial scaiious. hrowil

when dry. margins willi I In (. l.io.idK deltoid leelh.

snhglahroiis mi hold sid,. S ; the fruiting ealvx palel-

lilorm. iml appress,-d In lie hint; ill.- (mil ovoid to

pvnlorm wilh I he apex rounded or apieulale. a

sinoolh i'i,i\ In hmwn stellate lomenlii.se surface,

and an inner fruit wall densely appressed-pubes-

cenl wilh long simple or 2-arined while trichomes;

and seeds ellipsoid to ovoid-ellipsoid, wilh an ir-

regularly rugose testa.

er. ovoid fruit. We regard the tertiary veins of S.

zhejiangensis as suhparalld rather than reticulate

and llie fruit shape of .\ macrocurpus (i.e.. speci-

mens outside of Zhejiang Province) as encoinpass-

observed by Hwang '( 1987). Huang (P>87) de-

serihed >'. mucrttcarpiis as a tree (<>
l

) in talll wilh

glahrous seeds, and N. zlicjuingciisis as a shruh (less

than 2 m lull) wilh puheseent seeds. Our exami-

nation ol more collections than were available to

Hwang (1983. 1987), however, has revealed several

specimens of >". maciucurpiis ihal exhihil a shruh

hahil wilh iiilermediale height (ea. I m; e.g.. A. (J.

Liu 288X4 and (,'. /, Shi I MI 5). The numher of

-lellale Iriehnm.-s di-l l ihllled on the surface of llie

seeds of N. zhejiangensis varies Irom se\ei,il In .In/

ens. even on those from the same plant. High in-

fra spec die seed pubescence variation is present in

Ivvo oilier species ill this revision (N. mini at issimns

and N. lonkinensts). so lln- cliaiaetel by ll-cll call

not he used lo justify llie recognition of N. zhejian-

Most colleetu

close affinity between

t we regard the two as

their solitary, laterally

Province (/. /.. Chen illh/U).

This species exhibits a di

between Keiigkai \ian. h>

ince ((;. /, Shi 14815 and Exp. Cuangdnng 57 «5).

Jiande Xian, Zhejiang Province (V. ). //„ 2<Kill).

and llie region of the type locality. This disconti-

nuity mav he an artdacl of Inmiaii-iiidueed extir-

pation helween the known localities, ralhei than llie

species original dislrihiilion. hecause the original

vegelalion nl ill.' whole region encunip.is-.iic- 1 1 <

range ..I >'. mmm, aqms has l.een heavily mo.hlied

by human disturbance.

Additional specimens examined. ( H I N \. (iuaiifi-

il«>li«: l.-n-k.ii \i.ni. (,)i-\iii--\i:nm. /./.. I.iianndnni:

/./;.'.". (IIJSCi: II. -i -In <lii...,. (,. /.. ,S/„ //;;/.-, (Mtsci: |{„

(IUSC). Hunan: M/liang Xian. Mang-shan. ,„//„/../ ,u,

e or do not otherwise serve l<> < hi nni

According lo the piolnluguc- ,,l the

and a smaller, pyri

uhparalle

'. Styrax olmssiu Siehold cv Z.iee.. PI. Jap. I : 95.

1859. TYPK: Japan. /. Keiske 287 (lectolype.

designated here. I. [accession no. 908241-

452 1 not seen: digital image of lectotype!).

Shrubs or trees to 15 m tall. Young twigs brown



:

Styrax Series Cyrta

ellale-pubeseenl: older twigs dark purple, iz I a

eseenl. Petiole of larger leaves I <
)—

I 5<-20) mm
Mil. dilated at base and covering the hud. Two

osl proximal leases on eaeh shoot suhopposite to

>po-i|e. smaller than distal h'a\es. with petioles

it dilated at hase or covering the hud. Lamina 5

7 X 4-15 cm. charlaceous. broadlv elliptic,

oadh ohosate. or suhorhicular: apex abruptlv

uidale-acuniinate: hase suhiouuded |o hroadh eu-

ate: adaxialh 11 1 . 1 1 ) - exrept lor sparse gras pu-

'seence on major \eins. abaxiallv grav-white stel-

le lomenlose: margin subenlire or remotelv

)ieulate-dentale; secondary veins 5 to 8(lo 10) on

Mpendicular to the secondary nerves, abaxiallv

eminent. Fertile shoots 14-26 em long. I- to 3-

a\cd. lnllore>eeiice> arising from -fool- of the

•easionally also lateral: lateral inflorescences usu-

ly consisting of a single Mower: pseiidolorminal

.'•ernes 10-18 cm long. 10- to l8(to 23)-flowered.

chis glahrous or nearly so. Pedicel !-(>( -10) mm

Cormophvt. Sin. 3: 338, fig. 4629. 1974; S. M.

Hwang & C. J. C-i in W. C. Cheng, Sylva Sin. 2:

1601. fig. 796. 1985; S. M. Hwang, Fl. Keipubl.

Popularis Sin. 60(2): 8,5. pi. 28 (1-5). 1987; X. M.

Fin in X. H. (Jian. Fl. Anliui 4: 64, fig. 1766. 1991;

S. Y. Wang in B. Z. Ding, Fl. Henar. 3: 229, fig.

1774. 1997; Z. Y. |C. Y.| Wu & P. II. Haven, Fl.

China 111. 15: 197. fig. 197 (1-5). 2000.

Phenology. Flowering: May-July. Fruiting:

l\n

er scattered brownish stellate trichomes: hracleoles

3-5 mmlong, linear, positioned at the hase or mid-

dle pari of pedicel, sometimes those toward the

hase of the inflorescence leaf-like. Flowers 1.2-2

cm long. Calyx 5 6 < 1—5 mm. campanulate: adax-

throughoiil. often also with \arioiis amounts ol hrig-

er yellow or brownish stiff stellale trichomes e-p,

eialh proximalK: margin with 5 or (> lanceolate to

narrowly deltoid. irreiMilarlv dislrihulcd leel h. con-

tiguous. Corolla 1.0-1.5 em long, while or rarely

pink, lube 4-5 mmlong, glabrous, lobes 5(6). 13-

10 X 4-6 mm. elliptic, apex acute, white stellale-

lomeMlose on hot li sides. Stamens I 0( 12): filaments

6-8 mm long, straight, of equal width throughout.

subglahrous or glahrous: anthers 1—5 mm long.

e(|iial to filament m widtli or narrower: connective

glabrous. Style proximalK stellate-pubescent, oth-

erwise glabrous: stigma 0. 1-0.3 mmwide, puncti-

form. Fruit 1.4-2.0 X 0.7-1.2 cm, ovoid to subo-

void. a|iex rounded or apiculale. dehiscent by 2

\al\es; pericarp dry. 0.2-0.5 mm thick, outside

coarsely and irregularis rugose, white or yellow-

brown slellale-lomcMtose. inside glabrous. Seeds

dark brown, ellipsoid, smooth, glabioiis.

Illustrations. Siebold <\ Zuc( .. Fl. Jap. I: t. 46.

1835; Card. Chron. ser. 3, 16: 513. 1888. 31: 507.

1897; Hook. f.. Bot. Mag. 1 15: t. 7039. 1889; Dip-

pel, Handb. Laubhol/kunde 1: fig. 205. 1889: Na-

kai. Sylv. Korea 13: t. 13. 1923; Nakai. Trees

Shrubs Japan ed. 2: fig. 157. 1927: Anonymous. ]<.

Jiangsii. Jiaugxi. I.iaoinng. Shandong, and Zlie-

jiang), Japan (Hokkaido and Honshu), North Korea,

and South koiva iChejii. Kangwon, Kyonggi, North

Chungchong. North kvongsang. Seoul City, and

South kvongsang); Figure 8.

Habitat. In mesic, open mixed forests on

mouiilalii slopes, and in deciduous forests in ra-

vines; 9-1400 m.

dong: Shandong Wild /*/. /<>/,. / 1 <>o<>/ ,<>><)), Lao-kai-

pi ( Anonvnious. 1974). ()lio-ba zisja (Japan; Sic-

bold. 1835-1841). Sei ton kwa (Japan; Siebold.

1835-1841), Shan-zhen-zi (China, Shandong;

Hwang & CM. 198,5), Shu-ling-hua (China, Anhui;

K.x,>. \nhui2l9). Vu-ling-hua (Hwang. 1987; Anon-

\inoiis. I'»7 |i. ^un-jin-dii-juan (China. Zliejiaug; ).

Y. Ho 23309).

Styrax obassia occurs at the extreme northern

edge ol ihe range of Styrax In \sia. extending from

the island of Hokkaido (northern Japan) through

North and South Korea to southeastern China. Si \

in\ obassia islheoiib sp ( < ics of 'St \ ra.x thai occurs

as far north as Hokkaido and Manning Province,

northeastern China. It appears to be a relatively

common component of wet temperate forests in Ja-

pan. The dilated petiole base covering ihe hud sep-

arates N. obassia from most other species ol Si \ ra.x

except S. shiraianus. which is distinguished from

S obassia by its short, i shoots (4-8 cm) and inflo-

rescences (2-3 cm), much shorter pedicels (less

than 1 mm), and gem rails narrower leaves (to 9.5

(in) with more robust teeth. These species range

farther north than any other species ol Styrax in

\si.i exeepl .S. japonifiis. suggest ing thai ihe dilated

petiole base is an adaptation to temper, m condi-

tions in lieu of bud scales, besides the dilated pet-

iole hase. S. obassia differs from other s\ mpalnc

spec ics bv its larger flowers with glabrous lilameiils

and styles (cf. ,S. odoralissiinus) and shorter pedi-

cels ami longer iiiflorcsceiiees (if. S. japoniciis). See

also S. hcmsleyanus for additional comments.

This wide-ranging species is not extremely var-

iable morphologically, and no unusual specimens



plain lh.- hmhK ronslant Irenln.enl regarding lliis <M V ''l')- '•""!' Slii. >. >. /A, 211)20 (MiSC. MO). J \-

'.,.;,.. .;... ^ ;, I. ,;. ,; „ in ] f no I'A^. Hokkaido: llaku ....Inke. m,//,v7,»/ unburn;, (k). inN«'«— <
<

I

' '•' • liiB7(\l:Sa|. r m. Ve/o. I
'«).•{. .S. I,„„„m. ,,;.!.. II. MO.

:

No specimens were cited in the piotohum, <>l „ ,,,„,,„ |;
,

()| k , ]linillllll „ w, (|n , |; sinnlcsln.

Slyrax obassiu. New species in volume 1 of Flora okusl.iri. I !!<><). k. \1nahe X A. loluhuehi s.n. (Oil); Fur-

Jujioiii<u wore descrihed li\ J. (,. /nee. nun Ii;i-.m| ano Cil\. Vainalie. /v. .S,i///iw t v! I/. Tal.aha^hi 53,3 I \.

on data snpplie<l hv von Siehold. The only mat. -rial
N,()L !«»»»*"= Wnkh, IVel.. Shimokila-gun, kauauehi-

lliat we have sec, Iron, llic von Si,.|„,|,| |„. r |, ,, mm '
'"' A l>^'"<hi 5737 (MO): Fukui Pref'., Nai.jo-g.iii. Ima-

.
jn-eho. N slope of Vasliaga-ike. C. Manila X- 11. Mshimnra

consists ol ..n-lin.- images nl two I. collections Iron. r,t,h3(\. \U. kVO. I.. I>K. I'll: Oifn Pn-1.. O|,no-g„n.

a datahase ol the von Siehold collections main- Takanr-mma. Dohgo-gaua. //. Kami, X- II. Ohash, 73,1 132

tained l»v the National Herharium Nederland <»M- WW. F. k. I,. I C): OummaIVel.. Tano-gun. Feno-

(<l.ltp://www. nalior.aalherhanum.nl>). One of
2"') T^'IZ^uZ, I V I

'

U,V\m 'ThaTho V"'!'.
these collections (I. accession mimher O.^OKd-

,

, , ,

i |
|' \|() |

'< Y
812) hears the stamp "Herharium Ch. D* \llei/etle" Chikaua IVel.. Sliirainine-mura. Uatani. Ak'alatii-nmlo.

and a typeset (not lumln i iltcn) lahel that contains >'. Tsux<iru el ,il. 22237 [\\\ O); kale IVel.. Morioka. Mt.

a reference to K. I. Maximovic/.. who collected in
""^ama. //. \l„mi 5023 (\): k>..to IVel.. k.takuwata-

.lapan hdu,,,, ahoul I!!(,(. and IF.OO. Ion, alte, von f"" "T'i'u^^T '""'^'f'
'' "' K "'""'' *">« U

'. ,, . ,, ,„,., 1(> ., /v , ,

bo et al. 1293 (II); Miyagi IVel.. Mon,>-g,i„. kil.ikaim
Siehold was there (Iron, 182.5 to 18.50). I he lahel

, ,„. v,,,,,,,. s si(
.

. ol okinakura-Nama. „. /.;. «„„„,„.,/

also hears an indication ihnl ihis specimen was des- .V A. It. W,,,,,/ 25112 i \. C\>. F. MO): Nagano IVel..

ignaled lor exchange. D' Alleizetle was a plant col- Suua-gmi. hijiim-eh... Ilanal.a. Slmava-zawa, T. Shimizn

or residing in Bordeaux. France, and apparently

er collected in Japan. Mased on these data, we

elude that this specimen was not part ol' von nuna. Inan.ma. ./. Mural,, el al. I 790 ( \ \[ '|2|. PF): k

22510 \\\V) : Nara Pref., Mt.

6962 (A); Niigala IVel.. Minaiiii-iiwoiiiima. Mik.ini.

A.7//m26!> (<nA);Sa,la.,.a Pref. Chichihu-g

old and Zuocnrini's original material. The other IVel'.. Ika-gim. kiriiirnolo-elio. I

•ction (/. Kciskc 287. I. accession numher Manmn, 33h2
( A Al . ( :. K. k. I.. I C|: Sliiinan.- I'r.

-I.)2) hears lah.-ls that are consistent
. Tonliara-cho. Ml. O\on»-i. k. MhiuhoX >

5(A, M());T.M-liigi IVel.. \ikk... l.'U.l. s. L, h,,,,

Hi n» and lormal will, nmsl others in von >.e- , w/ .,-

, „
(

v , U1 ( k) . T(lk>11 p,.,., \„|, l | a , IK1 .„„ M. \|,.

eihariimi. kci>k.' was one of von Siehold's Milake-\ana\o Fall. S. Kohinushi /6.T.1|C\S|; Namagala

orators while von Si

l only a single leaf c
X 7. r,il,„l,a,l,, <«,H7 ,MOi.

elearlv recognizahle as that ol S. ohassni mi ^ , ||, v ] v

.
, ^ ,

>asis of. among oilier features, the overall oh-
, I'll. SOI III kOlil \. Olieju: llalla-^an. /.' I'.ujini 3,1 l3t

•-orhiciilar shape and a coarse lv dentate mar- (A, C. F|. KaiifiMon: kongo-san. /•;. //. Wilson 11)12.:

villi the teeth most prominent apieallv. On this
,,U1

-
k)

-
r

;, we have lecK.typif.ed the name S. obassiu on ^'"'''V
'

'
specimen of /. fowA*! 2«7. (Tusa',.'.'"/: \lilfonl <>3I

\'\'
k I. Seoul i'hvTl: ,T "n

ie specific- epithet "obassia" is derived from th<- A'. IA»/,//, .>2W |HM. I5U. F. (ill. F. MO. UC). !

lion name for the species in .lai.anese. li.-cause Kyoii^aiip: S"<.i.<-lM.iig Disl., slopes of Chiri-san.

epithet is a noun in app,,,,,,,,,. i, .|,..„l,l no. «'" "»« *"* * "*'»>»> * «"- ^'™«6 (K).

e inodihcl |,i ",»/»/ n.v/.v" |see (.oailer el al.. 2(1(11):

alicle 2.F:.). as was done hv Hwang and (irimes

L996).

10. Slyrax ...1... alissi,,,,,. Champ, ex Hentl...

Hookers J. Hot. kew. (iard. Misc. 4: 301, 1852

|as >'. "oiloratissimiim"]. TYPE: China. Hong

Srli-rii'd v/iiv inu-ns cuiniiiu-tl. CI 1 1 \ \. Aiilmi: Jin/liai Kong: ravines ol Mt. Victoria../. (',. Champion
\ian. I'.a, ,„a /ha,. Xcla-ua. k. ),,,, 3>>23

I \. c"\S. k. 13,!', (hololvp,-. k!: isolvpcs. F!. W[.\\\\.

MO); Yuexi Xian. K China Work Station 7007 (\WSC). Hu-
liei: Fuolian Xian. C /A, /:'.>/ il'l I M.n.an: II, „,-!,,,, >'w<n />n//,//„///,.s 1',-rkms. Hoi. Jalirl.. Sxsl. il: UlO.

\iaii. II, -mu s| M„. \ I), then 3131 |||!Sl I. Jianusu: . ../- I

'' ,) -- '

'> I*' - ' hnia. I'iumm, , unknuun: IN.klolan/

lector unknown 2337 (B|{). Jia.ipxi: Wuvuan Xian. K. A'.
|f«»m IVrkins. I<X)7|. Hillehr, I s.n. (holotype, B

China 5253
i \. |-:. | USC. k. I'K. l'C): Xiuslmi Xian. Mo- .Irslroyed).

fu-shan. Tian-vii-lang. ). k. lUimif: 53,<>l ||»K|2|l. Kiaon- >'""" n;l,-l,io,um llenisl. X F. II. Wilson. Hull. Mis.-.

iiifi: DaiHlmig Sl.i. \ii-d..u». /I.en-jiaii»-s|,ai.. A. >,„„ liil.-ini. K.-w l'MK, : K.F I
'X li,

|

!( , >. --|e,V, ln»nnn"\.

5250 (I'K): Ket.gelu-.ig Sin. Fe„-l,„ang-sl,a... /. l),//^ TV I'K: China. Huhei: Fang Xian. 2KM) 2KM) ,n

1011 (PF). Sliandoi.fr: Pmgvi Xian. Meng-shan. '/.'
).

||»rotolog„e|. June MMI7. A. //. W.lson 2015
( |„,l„-

///,.„ o ;/;'/
i PI i. l.liMii.l.i.. Mn. Fao-sha... A Y. Meu-r 275 '>pe. k not seen; isolvpes. \|2|!. IBSC!).

(A. DS, UC); Yantai Shi, k.i.i-v.i-sl.ai.. Shandong Wild I'l. ,„ ... .. v
A./'. W(PF). /h,jia,.»i: \..jj Xian. Tia,,-,nu-shan. ). ).

llWS to l() "' ,alL Youn ^ ,w, « s s P^sely sl.ort-

Ho22 113
\ I HSC. PF); Fin'an Sl.i. Da-ming-shan. ). ). /A; vellowd.rovMi sl.-llale-puheseeiit: older twigs pur-

23309 (IBSC, MO. PF); Tian.ai Xian. C. A'. C7„.„ 2112 plisli or dark hrown. glnhresceiit. Petiole 5-12 ......



ternate. Lamina 4-15 X 2-8 cm. chartac*

thick-chartaceous, ovate, ovate-elliptic, or t

dull light green to \ el low -green at maturit;

ile through the pubescence:

margin entire or remote!) serrulate apitally. sec-

ondary veins 6 to on each side of nudvom: tertiaty

veins subparallel. den-eb. adaxially plane or

- 1 i
-

1 1 1 1 \ sunken, ahaxialb prominent, fertile -I t-

7-1.1 cm long. 3- to 5-leavcd. Inflorescences arising

from shoots of die current growing season: lateral

inflorescences 1- to 2-flowered or racemose. 3-5

cm long. (3- to)5- to 7-flovvered: pseudoterminal in-

florescences usually racemose or rare I) paniculate.

3-8 cm long. 5- to 7(to 1 l)-f lowered, rarely 1 -flow-

ered, rachis and branches yellow slellnle-[..inen-

tose. Pedicel L-9 mmlong, yellow slellate-tomen-

tosc: bracteoles 2-4 mmlong, subulate, positioned

at various place- along the pedicel but inosllv near

the base, more rarely near the middle. Flowers 1-

1 .5 cm long. Calyx 3—4(-5) X 3-4 mm, cupuliform;

nl || I Mm i!i ii! III -lellah -lomell-

tose. within 1 mmfrom the margin more -parse I

\

pubescent or glabrous, somewhat scarious. brown

when dry: margin truncate, undulate, or irregularly

lobed. the leelh minute, uoi contiguous if present.

Corolla 0.6-1.0 cm long, white, tube 3-4 mmlong,

glabrous, lobes 5(6). 9-11 X 4-6 mm. 1.7-2.2 X

as long as wide, elliptic hovale-elliptic. Stamens

10(12): filaments 1.5-3 mmlong, slightly flexuous

at middle. pro\ in I

1

l«i i I i I distall) 'attenuate.

denseU white stellate-pubescent ihimiuhoul: an-

thers 1-5 mm long, wider thai

proximallv) «

appressed-stellale-[)ubcscent. Style densely white

stellate-pubescent nearb throughout, distall) thin-

ning: sligma 0.2 0.5 mm wide, puncliform. Fruit

0.8-1.0 X 0.0-0.8 cm. usually subglobose. occa-

sionally ovoid, apex rostrate, rareh merelv apieu-

lale. dehiscent; pericarp dry, (0.3-)0.5-l .0 mm
thick, outside smooth or slighlb rugose. grav -vellovv

stellate-tomenlose. inside spaiseb apprcssed-stel-

late-pubescent. Seeds brown, ovoid, slighlb iugo-e.

usiialb appressed-stellale-pubescenl ot lepidole.

rarely glabrous.

Illustrations. Miers. Contr. Bot. I: t. 29. 1851-

1861: Hu. Bull. Fan Mem. Inst. Biol. 3: pi. 16.

1952: Anonymous. Ic. Cormophvt. Sin. 3: 336. fig.

1626. 1974: S. M. Hwang & C. J. Qi in W. C.

Cheng. Svlva Sin. 2: 1620. fig. 813. 1985; S. M.

Hwang, Fl. Reipubl. Popularis Sin. 60(2): 101. pi.

34 (1-5). 1987; J. Q. Liu in I, G. Lin, Fl. Fujian.

4: 352. fig. 285. 1989: X. M. Liu in X. H. Chan.

Fl. Anhui 4: 67. fig. 1771. 1991: S. Y. Wang in B.

Z. Ding. Fl. Henan 3: 231. fig. 1776 (1-2). 1997:

Z. Y. [C. Y] Wu & P. H. Raven. Fl. China III. 15:

203, fig. 203 (1-6). 2000.

Phenology, Flowering: March-July. September.

Fruiting: March November.

Distribution. China (Anhui. Fujian. Guang-

dong, Guangxi, Guizhou. Hong Kong. Hubei. Hu-

nan. Jiangsu. Jiangxi. Shauxi. Sichuan, Yunnan,

mil /I .
|

. ii- I: I igure (
>.

Habitat. In relative!) mesie. semi-open, broad-

leaved forests on mountain slope-, along sticam- in

ravines; 30-2100 m.

Vernacular names. Bai-mu (China, Guangxi; G.

X. Li 54). Fr-huan-dong-gua (China. Hunan: P. C.

Tain ()I7:1I). leu-fang-an-xi-xiang 1 1 Iwaug. |0i',()|.

Gou-len-cai (China. Guangdong; K. P. To et al.

12615). Guang-ve-mo-li-bao (China. Guizhou: P. C.

Tsoant: full). Ilong-la-jiu-shu (China. Ciiangdong:

lb T. Tsang 26155). I luaiig-ve-shu (China. Anhui:

Exp. \nhui 2576). Ji-gu-duan (China. Jiangxi; J.

Xtong IB(>0). Muo-ve-mo-li (China. Zhcjiang: ). V.

Ha 24610). Mao-ve-shui-dong-gua (China. Gu-

angxi: N. O. Chen 11W2). Niu-zi-shu (China, Ji-

angxi: C. M. Hu 5271). Bu-bai-ve-mo-li (Hwang i\

Oi. 1985). Slian-long-van (China. Guangdong; lb T.

Tsang 21712). Shuang-clu-shan-mo-li (China. Hu-

nan: Z. H. She,, 1255). Ye-jin-gu (China. Zhcjiang:

Zhejiang Hot. Res. Team 25HHH). Ye-ling-li (China.

Zhcjiang: >. ). Ho 26445). ^u-xiang-ye-mo-li (Chi-

na, Shanxi; T. 11. Liu & Z. Ii. Zeng 1572). Xiang-

ve-ve-mo-li (China. Zhcjiang; Zhejiang I tat. Res.

Team 2H550). Yu-xiang-ye-mo-li (Anonymous,

1974).

Tlie Cliinese endemic species Styrax odoratissi-

mus is one of the most common and widespread

ated ,

undanee northward and we;

Styrax odoralissimus exhibits much morphologi-

al variation across its range I he lower Laminar

urface is mosllv glabrous, but is sometimes stel-

ile-lomentose 01 -liir-iilc. although the surface al-

ways remains visible through any pubescence pre-

ent. In addition, leaf size, mllorescence length.

nd llovv.-i mimbei varv -ii ml ill ' nl i 'i

ange of the species. It nonetheless can easily be

listinguished from oilier -vinpalnc species with im-

iricate corolla aestivation (i.e.. .S. hemsleyanus. S.

s S siinau. aid



II!,..
I ll I

livelv llexuoiis lil;mifiil> ;ill(l densely puhescenl

stamens .mil shle-. furlliermnn-. the appressed-

slellale puhesi 'ill nr li pillule seeds (il'li-n served to

distinguish it from other species of.S7wr/.r. although

some glabrous individuals exist. Sterile herbarium

specimens can usually he distinguished from other

sytti|)ulric species by leaves that an

in tin- dried slate ami otleii -le-Jillv -

lallv. Moreover, the petiole

the rniilveni an- holh usually red-tinged in the liv-

ing stale. It is unknown whether this feature is re-

stricted to this species within the genus, hut i|

seems at least to « I i - 1 in-ui-li >'. odoialissimus Irom

Perkins (1907) considered differences in inflo-

rescence length and the leaf margin sufficient to

separate Sl\rax rcildiiorum lleiiisl. & K. H. Wil-

son, a species described from Dowering malerial

collected in Fang Xian. Huhei Province. China.

fromS. odoratissimus. Suhse(|uently. Pehder ( 1012)

identified Iriiiliug malerial Irom llie same county

(Wilson .MS) as S. rcilrhiorum. We consider the

characters use,! by Perkins ( 1007) to separate these

two taxa to vary continuously. The fruit of N. reil-

lecliotis of'.S'. odoralissimus in il- glabroii- (v-. pu-

hescent or le|)idote) seeds. Clabrous seeds,

however, appear -poradicalb in olliei individuals

ol >'. odoralissimus. Ileeau-e no olliei characters are

apparent for use in delimiting the two entities, our

lut of Hwang (IOJ57) in placing

synonym of'.S. odoralissimus.

Perkins (1002) deserihed Stxrax prumfolius Per-

kins based on a specimen horn China [fhllrluaiid

s.n.) but later (1007) treated this species as a syn-

onym of .S. odoralissimus. We assume that the ho-

lotype of .S. prumfolius was at H because that is

where Perkins ei.ndueled her work on Slvrax. and

that Mil— has been destroved. Having seen no du-

plicale malerial of Uillrbrand s.n.. we here plac<- S.

prunifolius under >'. odoralissimus following the

precedent set by Perkins ( 1007). and in considering

its similarity to S. odoralissimus as inferred from

the original description.

Some specimens of Slvrax odoralissimus collect-

ed at the northwestern edge ol the specie-' range.

especially on and neat Ml. Kmei (K-niei-shaii in

Pinyin) in Sichuan Province, exhibit atypical lea-



uihI glabrous seeds; e.g.. China-USSR Iran, 1353:

Clung ^ Slum HO: ll.-C. Chaw 7547 and o'C/6; AVr.

/•;. F«/*v /9.5: W. P. Fang 2462. 7560. 12624, and

16790: X. Y Hun 5654: C. H. Peng 6070: S. L. Sun

540: T. H. Tu 347 and 407: G. H. \ang 55f)2<>\.

Several of these have heen identified as S. Iiem-

\lc\aiiiis. bill arc easily distinguished from thai spe-

eies hy tile alternate (\s. snbopposite to opposite)

arrangement of llie two most proximal leaves on

each shoot. Furthermore, the fruits a\ailal>le lor

study from these specimens are rostrate, as in S.

(xlaralissimus. and the flower buds (no open flowers

arc available for study) do not deviate from the

range of variation within S. tidorutissinuts a> defined

here (e.g.. the filaments and styles are densely pu-

bescent throughout, the connectives are slightly pu-

bescent, and the filaments are flexnous). The atyp-

ical fruits and -ceds observed in these >pe.
-

1

n i< -i i-

are dislribuled sporadically across the range of .S.

nduratissimus. i.e.. in the |)rovinces of Aiihui (C S.

Fan & Y Y Li 221). Guangdong (H. C. Liu 490

and P. C. Tan, 5H332). Guangxi (/, V. Chen

500159). Hunan (P. //. Liang 83722). and Yunnan

(IL V. Sun et al. 254) in addition to Sichuan and

I In be i mentioned abo\e. and thus have no apparent

taxonomic significance. Thus, we place the Fmei

speciiiiens nndci tins sp.-cics. with the caveat that

specimens collected al anthesis would be highly

desirable for corroboration.

The closest relatives of Styrax odoratissimus ap-

pear to be several species from the southern part

of the range of Styrax in Asia. These include S.

hut hununii. S. tl,r\st>etirpus. S. curriroslralits. S.

porterianus. and S. suhpaniculatus. The relation-

ships among these species are not well umleisl I.

proximal leaves on

urfaee that is visible

hroiigh any pubescence thai may be present (vs. a

..in. mi in that obscures the surface): a calyx that

s truncate, undula'e. «i no i-iil.i I! , lobed. the teeth

nit coriliguoiis if present, and the outer surface

vitliin I mmof the margin more sparsely pubescent

ban the rest of the calyx or subglabmus to gla-

uithoiil scaltered oian-c o

and these species ;

Scleral specimens examined. CHIXV \..l.,.i: !>,.,„

zlii Man. Xiang-lmg. C. \L Tan 971113 (I'll: llnangshan

Shi. Iliiaiiu-slian <|ii. Il.iaim-shaii. M. ./. Want! 373,0

llll-C. PI ):.|,ngdc Man. Oii-umi. P. Cmrlnis 25o70 ( Pi:

Ji\i \ian. Exp. \nluu 105" tPF): Oimen Man. I.i-xi. ku-

liu-feng, Y F. Xiao & It. /,. \ie 152 (IBSC): Omgvang

\ cm. hi>
'

m -
1 hi i

- '
. \,„ !

::;
i \| Slic \ an. i) -ir»

•

shan. 1/. Chen 1061 (IBSC. I»K): Shurheng Xian. Wan In

shan, M. P. Deng 11153 (I'K); X inning Man. W.. .heng.

Exp. \nhui 2311 (PK). Fujian: Clumgting Xian. (an In.,.,

shan. C. M. Hit 3717 (IliSC. kl \. I'K): Clmm-an Man.

Xin-chim-xiang. Exp. Wu-yi-shnn II (IBSC, PK); hiding

Xian. Tniig-mii-xiang. I. .nu-boi. /' \. Om I !",, (I'l
|

:||:

Kiizhoii Shi. hillside near Imveisilv Koo-chow. 7 ,S '.-.:•

752 I i \): Cnangze Xian, Chu-fu-xiang, Xia-vang il
;

ilm

). /. /ham- 70025 (IBSC): Cnlian Xian. Y. C. )au 0215

(MX): llua-an Xian. \in -k ..... /! ( I t o IBS '!

I'K): Kianelieng Xian. Zhang-di-ji.ig. 1<M2, Y Ling s.n.

(PK): Minima Man. //. //. Chung 2712 ( \. IC: X.n g

Shi. Vn.-danj--sl.ai.. C. S. He t256 (MO); Ninghuj Xian,

ll.ii-bua. Shui-kon-xiang. h. \l. \\n 00225 (IBSC); Shan-

ghai!- Xian. Hu-Min, Exp. Wu-vi-shan 6339 (PK); Sha

Ma... Xi-qing. PL Res. Ay, in Fujian 52l.>» (HUM).

Sl.,.....i..<> Xian. A'. C. (lung 2211 (A|2|, IBSC, LJC); Shun-

eliang Xian. Tian -pinii. I Inu-shaii. 1/. >'. Li £ /.. Y. Li

153,1 IPK.I: lauiiim Xian. long-an. Cl,e,,-keng. Wi. nin-

wan-shan. XL S. Li & Z. ). Li 252 tIBSC): Xiamen Sin.

Pan-Inn Besemm. C. I.. Cai 33 ilOCl: Vmg'ni. Xian. I)

S. Wang 153 (PK): Yongchnn Xian. tang gnang. re//,v/„,

uuCmnn 273, (PK): /licnghe Xian. //. //. Chung 20l.> I \.

Il'/ /.-„", -/.-;
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llnaiii Xian. Ilei-chong. Vuan-shari-hn-chang. /. ). /./

1031 |\l()i: ll.mangSl.i. I ,„ ,-ln-shan. Ilna-sc. -lai. \. h.

Chun 11677 (IP.K. IBSC. kl X. PKl: Jiaoling Xian. Si l,„

xian-. /. Tang 1630 (IBSC. PK): Kechang Sin. II. „ Isc-

li.iii. Da laii^. ). Tsiang 133,0 ( \. IliSC. liC); Kiannan >.m

,n /i/hixian, Jin-keng-xiang. /^ C. Vim, .1V.,,;.> (|'K) :

l.ianshan Zhnang/n ^ao/n /,/!,, xian. He-gang-xiang,

lliinu mil shan. /^ C. 7«», .»/a.^ (IBk. IBSC. I'K): I ,.,„

/hnu Sin. Xin-jiu-xiang. F.y>. \an Itng 272 (IBSC); hmg-
inen Xian. San-jiao-shan, Cong-hna, W. T. Tsang 20435

I'l ,: Mei/hnu Shi. Me, -song-dung. \. C. I ., 202 lo I i I Bk.

IBSC. PK); Xanhai Shi. Shili-pi-keng. I lao-shan. >. .S. Sin

0111 (A); Pingvnan Xian. Cha-gan-xiang. 1 1 nan' /.In.

ping. /.. 7«/i Ar /,7,W (IBSC. PK): (>jiang Xian. I ......

shan.N. P. ko 50337 (U\K, IBSC. MO, PK); Kci.l.na Xian.

arrangement of the I

(.na.iy.hnu 13 I

Wnhna Xian. Chang-bu-xiang,

20103,7 i\Uh. IBSC. PK); Xinl.a

Cha-ping-.un. Y W. Taam 721 (

shan Xian. \\ u-v iian-xiang. /.. '/

hung 56031 (MO);

i-shan, X. C. Li

;. k. k\0); V,„"

>69 (IBSC. KPN);

3 (IBSC, kllN,

/6.;/r/ (IBSC): /engeheng Shi

Tsang 203,01
( PK|. (iuangxi: Bos,

,S r.'///;/« 265« (IBSC); l)n"an >a

xiang, Mao-cr-shan, /s'.v/). Cuungx

Knclman Vao/n Zizhixian. kii-cnn. S. S. Sin 2132

(IBSC): laiilm s| n . | ) a -| ian-Mian-mn. J ,n gang shan. I

7: Tsang 2831 1 ( \. IBSC.: Ile/I,.„, s|„. X.-shan- xiang. /

C. <;/„•„ rt «/. ;3WW72 (IBk. IBSC); lluanjiang Maonan>

/i/h.xian. Wii-hna-shan. Jni-ren. //. A. (//« «9.-J/«« (K

i-uei. Ba-uang-slian, ft'.v/i. Ilong-s
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Xian. I.i-mi.i--l,.„i.
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I)a-l„-sha„.
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| I'K): Kirhnan Man.
V111-rl1iKi11-.n1. Wu-M-shan. M. \. \i,> £ S. S. I. a, 2! ill I

(IBSC. kl X|2|); Kunonan Man. \\ ii-/hi-slian. n.-ar Kin-

wu-.l«.iip-riiii. S. k. hut 11.12 (A. KM): Xaiil.n- Xian.

San-xi-xianp. \. \. Unp 07,0102 (Ills,;. |>|.; ); Xankan^
Xian. \. \. )nnz t>7,( 1.11,7 illISC): Oiiumai, Xian. /hu
shan-xia..-. \a.,-shan. ./. \,o„ K 721 (I'K): limjin Mu.
g,„-x,-xia.,u. Kian-lan-i. C \l. Ilu 127,2 I IHSC. kl X|L'|.

I'M: -l,a,„,„. Shi. Wn-vi-slian. »/. V. N'lV tv' S. N. /yi/

/..'..'/ UBSC. kl X): Shannon Xian. ( ;,,a..» m, 4,a„. 1/.

O. ViV .'/«/. «.7/I> lllik. kl X):SI,,.-l,r„^ Xian. Jmu km,

xian-. C. \l Hu 17,117, . K I X. I'K): Sinrhua.i Xian. Oi

li.^-xian-. S. K. hi, el al. 2.17, (I'K): Wumn^ \,a„. M-
sh.n. --....»-sh.-. S. \ /„,l'/o/ (kl X. I'Kl: Xnish,,, Xian.

Ilii.iii--l.a--a...:. X iaii--|ia-|.in-. >'. S. /„, .1 17,11 (kl X I:

Vif'f.i- Xian. Oiiun-shaii. Xi-krn-. S. K. hu el al. I.'l'i

y.av^ ser. .i. 12: 249. 1932. TV I'K: Malaysia.

Pulmi I'i.ian-: I'nian-. Wall. Cat. \„. //«/ (C.

Porter s.n.) (liololyp.>. HM!; isotypes, K[3]!).

, Apr. 1835, W. Griffithtween kulweng and F

11- IlLMMHI/O -:;;;u|': ,.,„ M,.... k [loan ac-t-ssion

11.,. lli'(HMl/0liiK,-:W|!, K!).

'.v helongen.sis II. IK FU-lcher, Bull. Misc. Inform, krw
1937: 509. 193B. TYPK: Thailand. I'allani: Bi-long.

2(M) m, 6 Aug. 1923. 1. F. C. Kerr 7401 (hol.»iv|»«-.

k!; isotv,.es. BM!. K!. k!).

ves hi 20 111 kill. Young twigs dull r.-.l or gray

r twigs gray, glalnvscent. Petiole 3-

7 mmlong. Two 111. »l proximal lea\e> on each slmol

alternate. Lamina 3-1 I X 3-5 em. memhranaeeous
or lliin-eliarlaeeous. ovate- to elliptie-ol.lon-. gre.-u

lo dark green at maturity wIkmi dr\: apex slightly

acuminate: Ikim- i.-..iall\ olili(|ue-roun<leil. rarelv

olili(pie-eiineatc. -hoi 1 -allenuate: adaxialK -la

I irons rxeepl along llie ma|oi' \<-in-: ahaxialK -la

Inous or s|iarsely lo densely while stellal.-
t

.n I .< -

( ciil. puhescenee especialK |ire\alent on veins and

the most proximal two leaves on each d I. suilacc

remaining visilile through the puliesceiice: margin

entire or usually remotely serrulate; secondary

• 6 on each side of midvein; tertiary veins
;

parallel ami perpendicular lo tin- >.-. < > 1

1

. 1 . 1 1
1.--,.
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2003 Revision of Styrax Series Cyrta

lamllv prominent on liolli sides. Fertile shoots 5- l.KOO). Pang Ka He (Thailand: A. F G. Kerr

12 cm long. 2- lo 5-leaved. Inflorescences arising 18505).

from -1 Is of the current growing season: laleial

inflorescences 1- to 2-flowered or racemose, 2-3 with imhricale corolla aestivation known frmn the

em long. l(to 5)-flnwered: pseudolerniinal inflores- Malay Peninsula, when- it is endemic. Styrax por-

eences racemose. 2- I cm long. 3- to 5(7)-flowcrcd. 1, 'nanus appears to he most closely related lo N.

racliis red-gray stellate-tomentose. Pedicel 3-10 i
- , • Ml llnvi- spe-

mm long, densely stellate-pubescent; bracteoles cies share relatively small Mowers, a truncate, un-

0.5-2 mmlong, linear, positioned at \arions places dulate, or irregularly lohed calyx margin, and an

along llie pedicel hul mostly near tlie hase. more abaxial laminar surface usually visible through any

hase of the inflorescence leaf-like. Flowers 0.7-1.3

cm long. Calyx 3-1 X 3-1 mm. campanulate; adax-

iall\ glabrous or sparsely shnrt-appressed slellale-

piihescent: abaxiallv gray stellate-tomentose. within

1 mmfrom the margin more sparsely pubescent.

somewhat scarious. brown when dry: margin trun-

cate, undulate, oi slightly 5-lobed. the teeth minute

and not contiguous. ( iorol la 0.5-0.9 em long, white,

tube 2-3 mm hi "I ! >« i- pn Oinally. lobes 5.

10-11 X 3-4 mm, linear-lanceolate, apex acute-

abaxially densely so. Stamens 10; filaments 3-4

mm long, straight or flexuous at middle, distally

attenuate, moderately lo densely white stellate-pu-

bescent on both sides, thinning to glabrous distally;

anthers 3-1.5 mm long, wider than distal poilioii

of filament: connective glabrous. Style glabrous:

stigma 0.1 0.5 nun wide, subcapitals. Fruit 0.0-

1.5 X 0.8-1.2 cm. subglobose to globose, apex

rounded or short-apiculate. indehiscent: pericarp

fleshv. ca. 2 mmthick, outside deeply rugose when

dried, gray stellate-loinenlose. inside glabrous.

Seed brown, ellipsoid lo ovoid-ellipsoid, nearly

Illustrations. Miers. Contr. Hot. I: t. 20. 1851-

180 1: Steenis. Bull. .lard. Rot. Buitenzorg. ser. 3.

12: 222. fig. 3 (5). 1032 (as .S. .serrulalus var. ru-

gosus). F. E. Putz & F. S. P. Ng. Tree Flora of Ma-

laya 3: 265, fig. 1. 1978 (as S. serrulalus var. ru-

Phenology. Flowering: March-May. July. Fruit-

ing: March-May. July. August, November.

Distribution. Malaysia (Kedah. Pahang. Perils.

and Pulau Pinang), Myanm

Thailand (Chumphon, Krabi, Nakhon Si
'

at. Pattani. Phangnga. Phukel. Satiui. Songkhla. Su-

ral Thani. and Trang); Figure 4.

Habitat. In mesic. mixed primary forests; 50-

400 m.

Vernacular names. Fa Fa Mi Bai Feg (Thailand:

S. rhusomsaeng 241). Kam Yan (Thailand; 4. F G.

Kerr 7494). Fang Ka Be (Thailand; A. F. G. Kerr

5 present. Furthermore, they i

relatively low elevations. Sl\ra.\ porlerianus i- eas-

ily dislingiiished from .S. suh(>atiiculatus by its

shorter raceme and thinner, dry and rigid pericarp,

and from Styrax odoratissinius by the characters in

couplet 20 of the key.

Despite the placement of Styrax porterianus into

series Imbrieatae by Perkins ( 1907). Steenis (1932)

considered this species t

l'»07l placed

ed both imhricale amlval-

i based on Perkins's (1907)

nd several other species in se-

ries \alratae include individuals that exhibit a mix-

ture of these types, even within the same flower. In

contrast, we consider aestivation type to be a reli-

able laxoiiiimie character with which to distinguish

S. porterianus from S. serrulalus. In several species

of series Cyrta (those listed by Perkins under series

\alralae and several other more recently described

species), a subv abate condition occurs whereby the

edges of the corolla lobes are contiguous but

oblique in cross section (see Steenis. 1932: lig.

10c). This is qualitatively different, however, from

the strictly imbricate corolla aestivation observed

in all specimens of S. porterianus (see Steenis.

1932: fig. l()d).

Styrax porterianus differs from S. serrulalus s. str.

in other aspects of both the foliage and fruit, as

Steenis recognized. In S. porterianus. the margin of

the lamina is entire or at most remotely denticulate,

whereas that of S. serrulalus is distinctly toothed.

The fruit of
'

S. porterianus \u\- a fleshv pericarp al

maturity (Putz & Ng. 1078: unique among species

of section Styrax) that is rugose and ca. 2 mmthick

in the dried stale. In contrast, the pericarp of S.

serrulalus is dry and rigid at maturity, nearly

smooth, and less than I mm thick. Furthermore,

the ranges of these two entities are geographically

distinct, with S. serrulalus in the Himalayan region

and not extending as far south as the Malay Pen-

insula (P. Fritsch. unpublished data). The sum of

these differences warrants ill. recognition ol S. poi



differences as well in describing S. hclongcn.sis H. subopposile to opposite. Lamina 3-7 X 2-3 cm on

R. Fletcher from Thailand, apparently unaware of fertile branches, those on sterile branches usually

the earlier name. |. |rj , er< t() <) X 1,5 em. chartaeeous. ovate-oblong.

We have seen two sheets of W. Criffith's roller- ovate, or elliptic: apex acute or more often aeurm-
tion of Styrax jlorihiindiis Irom k and one Irom I,. Illlh .

: |,., SI . rounded to broadly cuneale. often slight-

None of these display any indication of hololype
| x oblique: adaxiallv rugose and densely covered

status. Hecause (Jrifuth"* herbarium wa- transferred wi ,|, simp | t
. an( | 2 - or 3-armed to stellate trichomes

to K, we tiave chosen a leclotype Irom among llic w I u-n vmuig. beenmim: >parselv puheseenl or rarely

two K specimens. The two sheets offer little evi-
g| a | )mil s: ahaxially grav-vellow stellate-tomentose;

der.ee for a derision on [proper lectotyp.hcation. margin ,,.,,,,„, (>r a|)i(
. a || v ( | rtmm> . stvom |. ir> vt .j„ s

I to 7 on each side of midycin. tertiary veins par-

allel, quaternaries as well as the tertiaries ahaxially

|)rominent and raised in young leaves, fertile

shoots (4-)6-10(-l2) cm long. 3- to 5-flowered. Ill-

florescences arising Irom shoots ol I h. current

growing season: lateral mil, „,-, ences usually I - or
incorrectly some tune alter the original collect,,,,,

>_„,„„.,,.,,; |1>( , l( | (ll c,„„nal ,„Hme-,e,„ ,s ,.,.<-
was made. On fh.shas.s. we have dcs.gnated the

moS( , 2 _ p^,, (
. m „„,,. .'Mo (,-flouere.l. raclus v el-

sarnple of Orilliths handwriting. On one of the K

sheets, however, the locality is spelled as in the

prolologue ("Mergue"). whereas on the other it is

-pclled differeiillv (" VI. -rgu ,""
). suggesting that the

locality luforuialion on the latter was transerihed

- protologue spelling o

l.'JOo. rollrrto, un!n,n,n <|{\ll:

THAILAND.

low -tcllale-lomentose. al-o intermixed with -talked

lih -ho, I,,--; hiacl.nl.-- 1 l_! mm Ion-, linear, posi-

. Keriuh: lioncl at various places along the pedicel o, al the

Pahanp: |,. |se «,f ,|„. ra | V x. sometimes those toward the base

Mores, .-lie.- l.-al-likc margin coiisj nislv

I'edicel 3-1 mm long, stellate-tomentose.

Um.col- flowers 1,1-1.6 cm long. Calyx 4.5-5 X 3.5-5

mm. cupuliform: adaxially spar-clv appn—,-,1-pii-

heseent with short white 2- or 3-armed or stellate

homes: ahaxially yellow stellate-tomentose

IVrlis:

Kao h> la luang kacw. Mailing. C. \nom<lh<im throughout, often als,

i. Krahi: IV,,. N,„,g Khun. />'. San^khurhanil 101 I ,., scattered dark yellow or orange stiff stellate
Vikt ,. Si I'l, ,„,„„,„ rat-. :• Son... \ li.,1,,!

/: (. Km i.-,::<)(nv.\2\.

Km 1:1102 (KM). IMiaiiffiigu: kliao I'hra Ml Flora of 1>> a shallow

Thai/ami I'rojr.t III, Fa,,. (I»72) MMTil (L); Nai ,l„,„g. lanceolate to

R. Crrsink <v /.' Santisuk 7,27 a (A U . C. K. K. I.). I»

kel: Salul, Tuii S mii. 1. F. (,'. Km 1107,0 (IIM. K.

homes, especially proximallv : inaigin di-lniell

dentate, the teeth ii-uallv .out, -non- or separate.

stellale-puheseent on both sides. Corolla 1.0-1.2

Km IHa()a '(KM. K. k): l.an.a.'c
(m l,m - whilt *- lll[,< ' ^ """ '"'^ glabrous prox-

Krn /;;",<;,';
|
KM- I. Ki. Salmi: I ,„, Nail. Park, imally. lobe- 5. 5 III X I 5 mm. elliptic b-

I'.ilo V\ „• i.. I.,l„ On Italic C. Cmuilon 7,07 ( \ \[ ). ovale, adaxiallv subglabrous. ahaxially densely pale

wA
,
Ll

) l ll

rV 1

1Vk ' ,

.'
l

:?;!
lil

!-
'\ ], " U"''! ^Ilou stellate-pubescent. Stamens 10; (.laments 7-

>(AAl . KM. I,. I. )./;.,.>;.,
I \ \l . I-.. I.i; l.ansagah . . .. . , ...

,

khan !,,.,„» Nail. I'aik. Cal.n.n.e (.all- Naknni- " """ l,m - >"«""'"- "' ( 'l" 'I »'«hh iho.i.ghoul.

ftammarat, / i

Jan, A. .: G. Km I2MO |ll\1. K. K). Tra,,»: I",-,,, khan „p ,„ 0.5 „„„ |,„„. hnn,,,,,,, -labrous dislallv: a,

Ch„..g. ,S. riu,son,,,,,„2U (AAL. C K. I.|2|). „,„, ( „. , ,„,„ |(i ,^ W|( , (1|
.

l( , an (||s , a| ^ {

„,..,., filament: connectives glabrous. Style -labrous ,

l2
- ^nTt: .u^. ;,

As
;»-r:;: Tt: r-'> -

"

-" ; - ^-
wi<le. punclilorm. fruit 0.7-0.9 X 0.5-0.6 ,

2. Nat. Mist. 10(2): 61. 1871

gosum"]. TYPE: Myanmar. Pegu: hills between -i '
"" " ,, "" ,

l

'

" , " "." "'' '

v

*.
t

'
" ,oio »» * ,

<.void. apex rounded or apiculate. d.-lns
S.ltang A Salwcen. 1212 m. Hranths s.n. (as

, ,, . .. ., . . . . .

u i- ,>j* n i- wuv-, ,. , ,.1, <arpdry. 0.2-0.3 mmthiek. outside irregularly I,

Hi, nulls 'HO. Perkins. 100, (hoolvpe. (.\ .
.. .. .

||nts<<||
y

gitudinallv striate throughout, vellou-brown si

lale-tomentose. inside glabrous or spars

Shrubs or trees to m tall. Young twigs yellow- (low nv -pubescent. Seeds brown, ovoid, smooth, g



121 (1-5). 1983: S. M. Hwang cK C. .1. CM in W. C.

Cheng. Svlva Sin. 2: 1005. fig. 800. 1985; S. M.

Hwang. Fl. Reipubl. I'opularis Sin. 60(2): 85. pi.

28 (7-12). 1987: W. Q. Yin in Y. C. Xu, Ic. Arbor.

Yunnan. 2: 894. pi. 471 (1-6). 1990: Z. Y. |C. Y.|

Wu& P. H. Raven. Fl. China 111. 15: 198. fig. 198

(8-14). 2000.

Phenology. Flowering: March-July. Fruiting:

April. July, August. October. \m iinlxi.

Distribution. China (>uunaii). \1\anmar (Man

dalay Division and Shan State), and Thailand

(Chiang Mai. I.oei. and Mac Nihil; Son i; Figure ...

Habitat. In relatively sunny, mixed forests on

n mini I , ;: 7(MM650(-2300) m.

Vernacular names. Zhou-ye-an-xi-xiang (Hwang,

198)0). Zhou-ye-ye-mo-li (Anonymous. 1974).

Styrax rugosus occurs primarily in open forests

tral and southern Myanmar. and southern Yunnan

Province. China. Numerous specimens arc avail-

able from throughoul most of the gcograph

(Jingdong "ii/u Zizhixian. Yunnan Province) and

southern (Chiang Mai Province. Thailand) edges. In

addiimn |o lis close morphological si tn i hi ri I \ to N.

limprichlii (sec discussion under that species). S.

rugosus is also sympatric with three other imbri-

cah -How. ied Stvrax species in southern himiimm

Province (.S. hookeri. S. juponirus. and .S. innkinen-

sis). from which it is easily separated by the prom-

ineiitly long calw leelh and rugo-e leases. The lon-

ger pedicels and glabrous nhaxial leaf surfaces of

S. japonicus. the larger fruit of N. hookeri. and the

louget pelioles and I lll.ei lll.lle seeds of'.S. to/lki-

nensis also can be used lo distinguish these species

from S. rugosus.

,., i

'

>
•< i w;

lean, III 1 1 IJSC. I'Kl: Chmng-t.iiig. Cheng-nan, M. K. Li

:;/(> (NIK. II5SC. kl \); \iii-nii.i. //. I'eng I IT, (Kl M;
Cheng-xi. //. I'eng lt',H (kl \l: „rar.|m-ls„„. Mr,,., ku

ho. V. Tsiang I234H (IHSC. kkN. I'K); lluaiig-ea.. -ling.

/.. II. \ang 101.127 (kl \|: /. //. )ang \0l6HI (kU\|2|);

M. nidiai \,an. k. I. le 1'7.> Ikl \): ko-hai. G It. Wang

Tin:; < \. ihsc. kl \. vv.u 770:111 1 \. n>. \a.i-chia,..

C. II. Wang 77,0611
i

\. kl \. I'Ki. 7M»(i I \. IHSC. kl N.

I'Kl: Mnjiaug llani/.n Zizhixian. betw. Mo-jiang i\ I'n er.

k); Ko Kuan-. Eb„a of Iliad, nut l',o,ect Second Exp.

(1968) 1913 (AAll, C, K); Doi Ar.gka, Dei Ha Maun. //.

//. <",'. Carrel I 376 I K. k. K): Chiang Dao It, si.. I
In, Salmi

Men, 1 ISange. Doi Chia.n. 1. Griffith 2 (CAS. K); Me . Inn.

1. K G. Kerr 6201 if.M. kl (,20 1 t (KM. K. k); Iron, Sop

\ep lo I Mia Maw, , (Han Ving). G. Murata el al. Tl 7,002

ill: Mar Sanain. G. I'hengkhn el al. 1 1 7,0 (C. k, K). I i:

Jam vai. collector unknown DIIH0 (A): I'liukra.ling. /.

Smiluiand 32H (A). Mai- Hong Son: Jawm I,,,,,. Mar S.i

lliilgr. Mac Soi SnUisl.. \«|i Kuang Nail. I'ark. „ea, K>an

,',. \-
II

el al. 5776 (A A 1 1, C. K). T7,77(, <

1 ( kl. ;;::.,. ( I IM.k): I loi.Pu Jang.,

I.C Sly rax shiraiaiius Makino, Bot. Mag. (Tokyo)

12: 50. 18.98, |as S. "Shmiiutm"\. Slrigilia slu

raiana (Makino) Nakai, Trees Shrubs Japan 1:

256. 1922. TYPE: Japan. Honshu: Shizuoka

I'ref.. Sugura, Arai/.awa in Abe-gori, Herb. Sc.

Coll. Imp. Univ. Tokyo s.n. (lectotypo, desig-

nated here, TI!).

irthern 19:J ». TVI'K: Japan, ky.

Province. Itukimma. M;

MakaiJ.Jap. Bot. 14:631

; hu: Kumamoto Pref., Dig

1908 (II) and Aug. 190

Trees to 8 m tall. Young twigs purple-gray, yellow

brescent. Petiole of larger leaves 8-15 mmlong,

dilated al base and covering the bud. Two most

proximal haves on each si I suhopposile to op-

posite, smaller, with petioles not dilated at base or

covering the bud. Lamina 8-10 X 7-9.5 em, char-

la. con,, broadly obovale or rhomboid orbicular:

apex rounded or short-caudate; base cuneate or cu-

neatc-rounded; adaxiallv deep green, with scattered

simple or 2- or '', mined lo stellate trichoiucs. es-

pecially prevalent proximally, glabrcseenl: ahaxi-

alb pale green to pah- white, sparsely slellate-pu-

besceril. glabrcseenl except in the axils ol the

i v, ;oi

\i \ ;

(kl Shaa. Stale: Ml \1o !. -in..

K. K): Kaungyi. 1. khalil DIIH9 (A); I'augmi Stale, near

Keja. W. 1. Robertson 17,2 (k). I.ocalilv iinkiioun: G. It

ki. I haM.no. / (,. I)„hason000!l{\\ lll\l

!
I

( hiaiiu Mai: Inn a , t, il Kan Ho Kuang. G
I: ran lieusekum el G. I'hengkhlai l»7!i. 10112 I \ M . C.

K. k. K); Doi Intanon. Danish
"

laic; secondarv veins I lo ( ach side of mid-

vein; tertiary veins parallel, abaxiallv prominent.

Fertile shoots 4^8 cm long, 2- to 4-leavod. Inflo-

rescences arising from shools ol lire currenl growing

season: lateral racemes usually 1 (lowered; pseu-

i lol> -r III i i Kl I iiilloM-scenccs racemose. 2 .'

> • in long.

li- to 1 1 -flowered, distally congested, rachis yellow

slcllalc-tonienlose. Pedicel < I mm long, densely

of pedicel, often those toward the base of the inflo-

rescence leaf-like. Flowers 1 ..5-2 cm long. Calyx

campariiilate. 4-6.5 X 4-6 mm; adaxiallv densely

appiessed-pubescenl with 2- or 3-armed or stellate



stellale-tomentose. often also

s ol larger v t-lltiw or brownish

(•homes, especialb prnximally. with-

in I mmfrom the margin more sparsely pubescent

or glabrous, somewhat scarious. brown when dry;

margin 5- to 8-toothed. teeth 1.5-2 mmlong, del-

toid, contiguous, apex acute. Corolla 1.0-1.5 cm
long, white, tube 10-12 mm long, prnximalb gl.i-

brous. distally pubescent, lobes 5. 6-8 X 2.5-3

. Stamens 10; filaments 3-4 mmlong, straight,

ual width throughout, sparsely slellate-pubes-

anthers 2-3 mmlong, wider than distal por-

ol filament; connective glabrous; style proxi-

' stellate-pilose, distally glabrous; stigma 0.4-

(iii. ellipsoid to Mibglobose. apex rounded or apic-

ulate. dehiscent b\ 2 or 3 \al\es from apex; peri-

carp dr\. 0.3 0.7 mmthick, outside smooth, white

stellati'-lomenlose. inside sparseK pubescent.

Seeds brown, ellipsoid, smooth, glabrous.

Illustrations. Perkins in Kngl.. Pflanzenr. IV.

241 (Heft 30): 71, fig. 9. 1907; Nakai. Trees Shrubs

Japan 1:250. fig. 141. 1922 (as Strigilia sliimiona);

Perkins. Obers. Gatt. Styrac: fig. 9. 1928.

Phenology. Flowering: May. June. Fruiting:

July-November.

Distribution. Japan (Honshu. Kyushu, and Shi-

koku): Figure 10.

1500 m.



1901. '/: Makino s.n.). I ra/im-kohakmuiboku (Ja-

pan; Nakai, 1938).

Slyrax shiraianus is endemic lo Japan ibul mt
below), occurring on the islands of Honshu, Shi-

koku, and Kyushu. 1 1 appears to be a rare species,

relatively little material being available lor study.

Tins species is easib distinguished I mmoilier spe-

cies tA' Styrax >ciie> F.\rta b\ the racemes with dis-

tally congested (lowers, long (10-12 mm) corolla

tube, and very short pedicel (less than 1 mm).

When onb sterile specimens are available, the oulv

other laxoii with which .S. shiraianus might possibly

be confused is ,S. ohassia. both species have peti-

oles that are dilated at the base and cover the bud.

Illl k( all othol species of Si \TU \ . ill which the bud

i- exposed. Slcnle material of N. shiraianus can be

distinguished from that of .S. ohassia In il- smallei

leaves that arc abaxially glabrous or nearly so (\s.

denseb gray-white stellate-pubescent) ami irregu-

! -le. (vs.

I I : ,

-motely apiculate-dent

Apparently based c

\abale corolla aestivation in Styrax shiraianus. Na-

kai 11922) Iransferred tins species to Strigilia Cav..

a genus described by Cavanilles (1789) and taken

up by Miers (1859) to accommodate main South

American species of Styrax. Later Nakai (1938)

transferred it back to Styrax.

Styrax shiraianus has been reported I mmNinth

Korea by Nakai (1938) on the basis of two collec-

tions from "Tiisan" (Chiisan) Mountain (N. Ol.uiimto

s.n. from "Zennan" (North Choi la) Province and

Tei-daigen s.n. from "Keinan" (South Kvongsang)

Province). Subseip.enlb. the species was list<-<l in

three references on the Korean flora (P. B. bee.

1989; W. T. bee. 1996; Y. N. bee, 1990), but lo-

„> tins, ,od,-„ \,,k,n w.Mk.-d .1 II ...I.I 1"!

TI. We have not seen any

ever, from Korea

TI or other herbaria. Fur-

observed am pholomaphs of

living plants of S. shiraianus from Korea. The Flora

of Korea (Y. N. Lee. 1996) contains color photo-

graphs of nearly all Korean species, including ,S.

japoniriis and >'. ohassia. but a photograph of .S.

shiraianus is notably lacking. No specimens -

rax at SNU in Seoul. South Korea, have been iden-

tified as S. shiraianus (C.-W. Park, pers. comm.).

We cannot be certain, therefore, that the Korean

specimens cited by Nakai are not merely miside

-re cited in the prolologue

St\ra.\ shiraianus: \ug. 8. 1881. T. Mala no s.n.:

Aug. 1885. T. Makino s.n.. K. Wutanabe s.n.; an.

I

Herb. Sc. Coll. Imp. Univ. Tokyo s.n. The Makino

herbarium (MAKl houses none ol these specimens

(M. Wakabayashi. pes. comm.). and TI has only

the last of these (one sheet). Therefore, we have

chosen to leclotvpilv on the onb sheet of the svn-

types known to exist among these herbaria. The TI

herbarium does not have type material of .S. shi-

raianus var. discolor (H. Ohba, pers. comm.).

Additional specimens cMiiuincd. J\I'\Y I loii-.hu:

foot of ML Kna. k ... \1,„„. K. Sbiola

277!. .>,'.' /o. 652.5, 7198, 9048 (A); Hyogo I'ref., Mt. Set-

iil.i! . //. Minoi 'ill
. \): Nagano I'ref., Shinano, Ogawa,

I90S. ./. <;. Jack s.n. (A. (31); Shinano. Iliiila-slii. Ml.

Surikogi Ohrlaira. 1 <X» 1 . F Miyosbi s.n. (A): Shinano.

N.slnelnkuma-gu,,. Ol.lak.-.nura. M. Mizushimo 2.17>>
I \>:

1/. Mizushimo 2958 (A): Nisluchikuma-gun. ( >k.ma-m„ra.

Ml. -\tera-vania. C Manila & 11. Msliimum 90f)
( \ \l .

C, E, K, L. TI. IC|: Shinano. F. II. Wilson 7012 I \. MM.

(31. Kl: Okavama I'ref.. ()ka\ama-ken. I shirovaina ai-

dagun. 1951. k. I m, *./,. I \): Shiga I'ref.. Shiga-gu... Sgi

(\. kiO): Tochigi I'ref.. Nikko. 1901. collector unknown

(\|. \9\\, colled,,, unburn ,, (Kl. I 9 I 7,. clh; l„r unl noun

105786 (A), 1901. A. Moebizuki s.n. i \i. I

( >2(>. // '/,//,,,/,,

s.n. (MM). /•;. //. Wilson 771(1 ( \ ): Nikko-shi. Ml. Naki-

mushi-vama. V. Tuleislu 10287 (A). Kvush,,: K.ana.n

I'ref.. Mi. h-l.ihiisa. Higo. I90M. collector unknown (Kl.

1917. E. F. Ilartnscn s.n. (I,). 191(1. V. Mochizub s.n. .Kl.

1917. Tashiro s.n. I \ ); Sol.osan. Fere I . ./. Faurie 1272

ll'l: kairoshi.na IVH.. Ml. k,,,s|,,ma. I 93K. T. \ailo s.n.

i\i Shikok.i: lokiishinia I'ref.. Mt. Tsurugi. M. Iliroe

Fill I (C. I C): Kliin.i I'ref.. Kai..iiikei.a-gmi. Omogokei.

lkkak,.."/. h,(ro 9510 (A).'

14. Styrax subpaniculatus Jungh. <& de Vriese.

in de Vriese, PI. Nov. Ind. Bat. 9. 1815. Slyrax

serrulalus var. inollissinius Steenis, Bull. Jard.

Bot. Buitenzorg, ser. 3, 12: 250. 1932. TYPK:

Indonesia. Sumatra: province unknown, Toll-

ing Disk, Battalands, 900 m, 1860-1862

(Steenis, 1932), K W. Junghuhn s.n. (holotvpe.

L [accession no. 90631-105]!; isotype, L [ac-

cession no. 908239-1494]!).

u\ suhdenliculatus Mi.|.. Kl. Ned. Ind., Kerste Mijv.

Mattang Mantes |"near Matang-barus": protologue|,

1 ::5(i iSleeins. |9.-{2). ./. A'. 'lessmonn 'Hbllll (l.oln-

type, U not seen; digital image of holotvpe!: isotvpe.

MOnot seen).

ax oli^mlbes Steenis. Mull. Jard. Mot. Buitenzorg. ser.

3, 12: 241. 1932. TYPK: Indonesia. Sumatra: Su-

matera Marat, E coast, Manindjau. Kp. Silajang. 500

m. 7 July 1922. Forest Research Institution h.b. 8005

(holotvpe. MO!: isotype, L!).



i Botanical Garden

Trees to Xi in tail. Young (wigs yellow-brown 10.V2 (as N. oliganthes): ibid.: 2 12. fig. 0. I0.V2 (as

stellate lomenlose. Icicle: nhlei twigs dark brown. .S. oil go ill lies).

glubrescenl. Petiole .'> o turn long. Tun most prox- Phenology. Flowering: I «l>tuary— April, Oclo-

imal leaves on each shoot alternate, bnnina offer- her. Fruiting: May \ugust. October.

tile shoots 4-H.5 X 2-5 cm, those of sterile shoots Distribution. Indonesia (Sumatra); Figure I,

11.5 7.5 < in. membraiiaeeoiis In lliii k -chat l.i llahital. In mesic mixed primary lore-Is. :iml

ceous, ovate, ovate-oblong, elliptic, or lanceolate; in montane rain forests; 100-1600 ,„".

apex acuminate to caudate; base subrouiided or Vernacular names. Kajoe lomlang kajoe (/<". S.

broadly cuneale. slightly ;ittemi;ile. sometimes Hoeea ''iV.'.T). kajoe komajan (J. E. Teysmann

obli(|iie; adaxially subglabrous except on the midrib
1 >(>~>HH). or kajoe keminjan (Perkins. 1907 ex F. A.

and the primary nerves, glabrescent: abaxially W- Miquel).

nearly glabrous to slellalc-piihcsee, it or -lomenlose. Sl\ra.\ suhpanialalns is ihe.mlv species ..I' St \-

the surface usually remaining visible through the r " x wi 'h imbricate corolla aestivation known from

pubescence; margin entire or indistinctly toothed. ,n< ' lsla,l(l ol Sumatra, Indonesia, where it is en-

occasionally revolute; secondary veins to « on demic. Steenis ( 1032) considered this species lo be

each side of midvein; tertiary veins ± parallel and a variety of S. serrulalus (\ar. mollissimus Stecnis).

per|)endicular to the secondaries. Fertile shoots ;1 *\»'"™ |>I"<-<*<1 '>> Perkins (1907) in series \al-

( 1 2-) 1 5-2 1 cm long. (I- lo)3- to 5-leaved. Inflores-
m,(U ' on ll,( ' l,asis ol ils valvale corolla aestivation.

ccees .rns,,,, I, on, s|„„,K ..I iL ,„,,e„l »,..»!... '
^ uv ll "' -""« " —"">.- •'- "!''" -'. limed in the

.VH cm long. (I- lo)5- to 13-flowered;

, U( . |r( | (||
discussion ..I .S. partenanus. we consider ,\ mi/. /)( /h

ieulatus a species distinct from S. serrulalus. The

,
7-17 em long, 9- to 20(10 23)-flowercd. h.l- I"'""" 1""" *^"V}> delimits this species

era! branches 2 to 7, sometimes with 2 lo .? adi

lion.il racemes from base of inflorescence, rach

(>..") nun Ion-, stellate lomenlose; hraeleoles I

serrulalus. which in our view possesses a subvab;

type of corolla aestivation. Styrax serrulatus is gt

gra|)hically distinct from S. suhpanieulatus. occi

ring in the Himalayas and vicinity but not exten

ing as far south as the Malay Peninsula or Sumat

Styrax .suhpanieulatus can also be distinguish

from S. serrulalus by its usually pubescent (vs. gl

brous or nearly so) abaxial leaf surfaces and t

truncate or undulate (vs. distinctly toothed) cal

the base ol the pedicel. Flowers 0.0 1.2 cm long.

Calyx .'i^i X 3^1 mm, cainpanulale; adaxialb gla

brous or finely shoil appresse.l stellate-pubescent;

0.2 nun long, densely gray-while stellate ptihcsccnl

ll i i n l il iiealc. undulate, or irregular-

ly lobed, the teeth minute, not contiguous il pre-

sent. Corolla 0.5-0.8 cm long, while, tube 2.5-3

mmlong, glabrous proximally; lobes 5, 7-0 X 2.5-

3 mm 2.3-2.HX as long as wide, oblong-elliptic. .I^dn state.' In addi.ionr.he ranges 'of T^
apex obtuse or acute, lomentose on both :

'

with ,S. suhpanieulatus. bill has shorter (2-4 vs. 7-

17 em long), strictly racemose (vs. nil, n paniculate!

inflorescences, and a fruit with a fleshy (vs. dry and

rigid) pericarp that is deeply rugose (vs.

""""^ "' , """ lS 2r> ;? """ lo "^ sli Khll
>

,I,
' M| -

overlapping, tin- latter being restricted lo the Malav
ous at middle o. .,< , asionally straight, d.stally at- Peninsula. Styrax suhpanieulatus is also similar lo

lenuale. densely while stellate-pubescent; anthers S. huehanann and N. odoratissimus but disling.i.sh-

3^1 mmlong, equal to filament in width or narrow- u j,|«. f mm | M„|, | IV j, s ^h.brous connectives and
er; connectives glabrous. Style glabrous; stigma styles. In addition, the larger Mowers (1.3-1.0 vs.

0.3-0.5 mmwide, punctiform. Fruit 0.7-1.0 X 0.0- ().0_1. 2 <m | ( ,„g) and longer anthers (6-7 vs. 3-4
0.8 cm, olxwoid or globose, apex rounded or sub- mm) are useful characters to distinguish N. hueh-

acute, rarely also apiculate. indehisceiil; pericarp ananii from N. suhpanieulatus. whereas the wider

dry, 0.2-0.5 mm thick, out i I m ll n r i\ I petals (4-0 vs. 2.5-3 mm) and usually appressed-

mentose, inside downy-pubescent. Seed brown, stellate-pubescent or lepidote (vs. glabrous) seeds

ovoid, nearly smooth lo irregularly rugose, glabrous. readily distinguish ,S. odoratissimus from S. suhpan-

lUustrations. Jungh. <!v de Vriese, in de Vriese. Steenis (1032) described Styrax oliganthes based

PI. Nov. Ind. Bat.: pi. 3. 1-12. I JUS; Steenis. Hull. on a single fruiting collection from western Siima-

Jard. Hot. Huiten/org, ser. 3, 12: 222. fig. 5 (3). Ira. Although hesitant to describe this species as



i omhiii n« ii i . i- puli . ii il> hi I It ill Mii-

larr- mill apparent lack of any brown leaf pubes-

cence (i.e.. only white trichomes) provided suffi-

cient jusliliealion hit- 1 1 i • recognition of a new

species. Sleenis postulated Styrax henzoides fraih

and .S. lonhinensis as close relatives of N. oligan-

thes. with S. henzoides distinguishable by its iiule-

hiseent (mil and .S. lonkinensis by its till icrcii late

seeds. We agree llial neither specie- could possibly

be conspecific with S. oliganthes: besides its

smooth seeds. >'. oliganthes differs from N. lonlo

nensis in its I ruin ale or midiilale |\ s. distinct l\ den

late) calyx margin and rounded i\s. roslrale) Iruit

apex. Styrax henzoides has the depressed-globose

seeds of series Benzoin (see r'ritseh. IW)); those

oI.S/wvm oliganthes are ellipsoid, clearly e-talih-li-

Steenis did not consider a possible relationship

of >7wv/.\ oliganthes with >'. suhpanii /dolus. None-

theless, there Is ample e\ idenee

tinctlv toothed i

reach a height of 30 m
>nly tall for species of

J same general dimen-

ers of secondary veins

; fmiting calyx margins

are truncate or undulate: the hint is iudoliisceiil.

* siib.ulobose lo slightly obo\oid. smooth, and of

similar general dimensions and color; the seeds are

glabrous; finally, the locality of S. oliganthes is

well-embedded within ihc general range of N. sub-

panieulatus, both being restricted to Sumatra.

Furthermore, characters that reportedly distin-

guish Si Max oliganthes from S. suhpanieulatiis are

.,1.1.
. ; do not serve to dei

two laxa. The densely pubescent abaxial leaf sur-

faces in .S. oliganthes difler from all collections of

S. suhpanieulatiis known, hut lite degree of pubes-

cence in S. suhpanieii/atus vatic- ooiiliiiuoii-lv from

nearly none to nearly covering the entire surface.

\analioii in lite amount ol utlraspeoilic abaxial leaf

pubescence is common in species of Styrax, in-

eluding several in this revision (e.g.. .S. henis/ey-

anns. S. hool.eri). Sleenis staled that there are only

while Itiehomes mi the abaxial leaf surface of .S.

oliganthes, but upon inspection at 61 X magnifica-

tion we observe scattered yellow, orange, and even

brown stellate Irichomes. The iiillorescenees of S.

oliganthes are reportedly few-flowered, unlike the

many-flowered condition of the pseudoterminal in-

lloresceu. es ol > .,!>, ., ,
• < lub lllllileles. -

eiiccs. however, are known in S. oliganthes. Typi-

cally, more Mowers than Iruil- arc borne on each

reproductive structure in Styrax. and thus il is often

the structure and length of an inflorescence, from

bulling material, furthermore, as in >'. snhpmorn

latus. several pseudoterminal inlrucleseenees on

the holotype of S. oliganthes arc branched.

We examined several other features not men-

tioned by Steenis (1932) in considering the sepa-

ration of the two species. The arms ,,| the irichomes

on the leaves abaxiallv average ea. 0.1 mmlong in

N. oliganthes versus those on most specimens of .S.

Oils (averaging ca. 0.1 mm long), bill

close inspection ol all collodions of S. suhpanien-

iaius -,w liable to us indicates thai Irichome length

is a continuously variable character. III. leave,-, are

tliiek-i harlaceous in ,S. oliganthes whereas in most

specimens of .S. suhpanieulatiis they arc membra-

naceous, but one specimen in bud (Hoeea HHoT) has

leaves thai are nearly as thick as .S. oliganthes and

several more have leaves that arc nolal.lv lluekei

than usual. The seeds of .S. oliganthes are irregu-

larly rugose whereas ihose in .S. suhpanieulatiis are

smooth, but many species ol Sl\ia\ exhibit inlra-

specilic variation lor ihis characlei (e.g.. S. japon

ieits). Ultimately, we can deled no disliudive char-

oliganthes from S. suhpanieulatiis.

The only reference made to collections of Styrax

subdenlii ulalus in the prolologue is indicated with

"(T.)."" an abbreviation for J. K. Teysmann. Accord-

ing to Sleenis i
\

{ KV2\. Tevsinaiin mad. three collec-

tions of Styrax from the type locality cited in the

prolologue. Two of these are identified by Sleenis

as N. paralleloneurus (./. E. Teysrnann 963 and 966),

and die thud is specified by Steenis as the lype of

.S. suhdenlieulatus (as "Teysrnann 96oUH \\\. I ]f

(Ii in this case is MO. Herbarium of lite lidauic

( -aideii-. liiiiteii/org. Java). \Ii(|ii.Ts herhaiium was

aunoialiou ,»l M i< j i

n
I exists on the I specimen of

this collection, \lthough we have not seen the col-

lections of S. paralleloneurus made by Tevsinami

from the type locality ol\S. suhdenlieulatus, the two

species are easily distinguishable with vegetative

characters, for example, the leaf surfaces ol
'

.N. snl>

denlieulalns are visible through the |)iibescence.

whereas those of S. paralleloneurus are not. Thus,

a mistake in identification of these specimens by

Sleenis is extremely unlikely. On this basis, we feel

confident that the leysmann 965HH specimen at V

is |he hololype of >'. suhdenlieulatus laud thus there

is no need lo leelotypify in this case).



Missouri Botanical Garden

I'.irk. Imin kul. i. mii. In lirlangkejerrn. Kiilam. near \gu-

ll.): Ounutig l.euser Nature Heserve. Ounuiin Mama-. (>

km S\\ horn lh.- month nl I mi krlambe, W. J. J. 0. de

Wild,- & li. F. F. de Wilde 15756 (BO. I.); Cuming lens,-,

Nature Reserve, upper Mamas Hiut \allev. ca. 15 km \\

kutaranr. It. J. J. 0. de Wdde & li. F. F. dr Wild,- 18512

//. ^. F»,l,~ 28t,<,
i ISM. (ill. I.i Sun.alcra liarat: Ayi>r

. Sago. /! M/1W7V1 «r (I.). U: \f rijrr.il 75 (HO); Pajak-

ibuh, N slope of Mt. Sap), W. A/ri/Vr /</«6 (BM. I.).

matera Selatan: Res. Paiembang, Pasemali Unds.
ir Paoe. //. <>. /-V>r6e.s- 2/W5 (BM, OH. I.|2|). Sumatera
ara: Tapanoeli. kampoeng Sitoemlia, Forest Research

Million 6.6. 5225 (L); Tapiannodi, Angkola & Sipirok,

ir kampoeng Batlang-kola. Forest Research I

. 52l<> (I.); kampoeng I'd jereti, /•'ores/ /vV.se,/

/m/i«h 6.6. 6«S/ (I.);

8077 (K. L); Kaba

II \ I

. H. H. Wrtrt/w/

mgit, J. A. I fining I 112V (I.): K Ml. Sil.ajak. ./. I.

ig 15167 (BO. k. I.): Ounung Feuser Natural Park,

ulur Forest Reserve. upper Besitang River area, W.

'). de Wilde 6c H. F. F. de Wilde 21156 (L). Locality

own: Sumatra, Ajoeh 728 (I,); Sumatra, H. 0. Forbes

(BM), 7866 (L); Karo Uplands, near Uke Laut Ka-

kampoeng Siga.ang. Forest Research Institution 6.6.

(I.): Sumatra, l.angs.lin, !<>!.,. / C r. dec Meer Mohr
I.); Sumatra. K Batavae. 1857, W. //. ,/< Vriesr s.n.

(A. BM. IBSC. UC).'

reticulate. aila\iall\ plane. abaxialb raised. Fertile

shoots 2-5 cm long. 2- to 5-lcaved. Inflorescences

mi i-iti- Iroiii shools ..I I li< - run. nl -towing season;

lateral inflorescences I- oi 2-llowend; pscudolci

i i l d mil i ernes 2-3 cm long. 2- or 3-llowered.

racliis and pcdu-.-l spaiseb -h.nl —I

«

- 1 1 . 1 1 1
• pul.e-

cent, with additional long .simple or 2-arincd Iri-

chomes. Pedicel 10-15 mm long: hracleoles .'5-1

Mini long. Iiueai oi -ubiilalc positioned al the base

or middle part of pedicel. Flowers 1 .5-1. Hem long.

Calyx 5-6 (excluding teeth) X 1-5 mm. ohconical;

.ida\i.ill\ -par>cl\ apprc»cd-piihc-ceiit with Ion-

simple Irichoines: abaxialb with iiuineroiis simple

or 2-armed trichomes ca. 1-1.5 mm long, stellate

il\ s parse I \ distributed near the liasc.

il

teeth 4-5 mmlong, narrowly lanceolate or deltoi

unequal, contiguous. Corolla 0.0 1.3 cm lor

white, tube ca. 3 mm. glabrous, lobes 5, 14-15

4-5 mm, lance-elliptic, adaxially sparsely pube

cent with white 2- or 3-armed to stellate trichom

aloiiii the coslae or dislallv. otherwise glabroi

abaxially densely stellate-pubescent. Stamens I

conspicuously alternately unequal in length; lil

brous. Style glabrous; stigma 0.2-0.4 mmwill

punctiform. Fruit 1.0-1.5 x 0.7-0.9(-1.3) ci

ovoid or ellipsoid, apex apiculate to short-rostral

dehiscent; pericarp dry, 0.3-0.6 mmthick, outsii

5. Styrax supaii Chun «!4 F. Chun. Sunvalscnia

3: 34. 1035 |as S. "Supaii"]. TYPF: China.

Ciiaiigdong: Ruvuaii Yaozu /i/bixian. Chut-

sien Dun [Qi-xian-gou], 9 May 1034. 5. P.

Kit ok 80419 (lectotype, designated here.

IHSC!; isotypes. A!, IBSC!).

Shrubs to 2 in tall or trees to 6 m tall. Young

\igs brown or dark brown, dciiseb -id lal--pnbc>-

nl; older twigs dark purple, g lahrcsccnl . Petiole

-5 mm long. Two most proximal leaves on each

loot siibopposite or opposite. Lamina 4-8 X 2-5

im. charlaceoiis lo tlu.k-rliarlar.ous. ranl\ in.-iu-

ranaceous. ovate to obovale; base rounded lo

madly cuneate; adaxially with a few simple or 2-

r 3-armed lo stellate Irichoines when soung. gla-

resccnl; abaxiallv spais.-|\ slrllal.- |nil loc-nl . gin-

rescent; margin cnarseb serrate, deeply 3- to 5-

i-ulalc or lobed api. alls, lobes -n alc-l riaiigulai

lanccolalc. ol'lcn rcmoIcK apiculalr-seri ale along

ins 3 lo 5 on each side of itmbein: lerliarv \ciiis

Illustrations. Chun & V. Chun. Sunyatsenia 3:

pi. 3. 1035; Hu & Chun. Ic. PI. Sin. 5: pi. 218.

1937; S. M. Hwang & C. J. Qi in W. C. Cheng.

Sylva Sin. 2: 1617. lig. 810. 1085; S. M. Hwang in

F. H. Chen. Fl. Cuangdong I: 388. fig. 121. 1087;

S. M. Hwang. Fl. Keipubl. Popularis Si... 60(2): 00.

pi. 32 (1-7). 1987; /. Y. |C. Y.| Wu& P. II. Raven.

Fl. China 111. 15: 201, fig. 201 (1-7). 2000.

Phenology. Flowering: May. June. Fruiting:

«,uDistn

Habitat. In mixed woods or near roadsides, and

.IK i i 1 I vely dry. disturbed habitats; 310-

900 m.

Vernacular name. Fie-ve-an-xi-xia..g (Hwang.

Ruyuan Yaozu Zizl



China. Based on the lew specimen- available lor

poiienl til tlit- vegetation. This distinctive specie- i-

ea-ib identified In its long calyx teeth (4-5 mm)

and a calyx covered with long simple Inchoiiios (a\

eraging 1.5 mmlong), stellate calyx Irichomes I
ic-

ing absent iitai I \ throughout. It also can easiK lie

di-liMiiuishcd In. m swi.palric spe. ie- In il> coarse-

ly senate to deeply 3- lo 5-dentate or lohed leaves

apically. and slam, i . hem !< . differing in length

In I 2 mm.

lloilfj: Ruvuan Vm/ii / /In Man. Dai kin
|

Da-<|ian-<|ii. I Ion

y.hi-e|. I'm [5 June l<».'U: |>mtologuc|. >'. I'. k<> 527 ( >7

lll'.K. IP.S |lT. I'l ;. Hunan: W.l.an» \ia„. Mang-shan.

Kmig ji.,-,1,,,1". S. (J. ',//,-„ V.l.'.l' |II!K. IISSCi: Man- -lun.

It. (', I a Hh (IHSC); Do.ig-shan-ke.ig. Mang-shan. /i //.

/.„,/,. /:»;// ill:) i » , ii ,, ,, .loiifi. n. Lin K>7

(IISSC); Mang-shan. /honfi-nan-lin-shi-xi-iliu '"I (ll'.N ,.

llart-

3. 4n-

thoslyrax tonkinrnsis Pierre. Fl. Forest. Coch-

ineh. 4: t. 260. 1892 [as A. "Tonkinense"].

TYPE: Vietnam. Province unknown: Tu Phap,

12 May 1887. B. Balansa 4332 (lectotype.

designated hy Svengsuksa & Vidal (1992). P

not seen; isotype, P!).

ax liypoghnuus Perkins. Rot. Jalirh. Sysl. 31: 4H6.

1902. TYPE: China. Yunnan: Simao Shi, eastern

mountains. 1000 m. \.llcnr\ I2IHH, i l.<l<.|\ \»\ At-

ignated here, K!; isotypes. A!. K!. IHSC!. MO!. PL!).

ax subniveu.s Men. & Chun. Sunvatsenia. 1: 78. 1930.

TYPE: China. Guangdong: Lechang Shi, 24 May
1029, C. L Tso 1 IHSC!:

30 m tall, Viuiig Ivvigs gra\ -brown slel-

older twigs dark brown, glabres-

8-12(-lf>) mmlong. Two most prox.-

n eacli shool alternate. Lamina 5-18

to euneale; adaxially glabrous except the major

veins when young, glabrescent: abaxially gra\ or

I i i mi. -iiiLh e completely concealed b\ the

lomentiim: margin culire or apically 2- tt) 3-cre-

nately toothed on \onuu lease-: -co larv veins 5

or 6 on each side of midvein; tertiary veins sub-

parallel, adaxially plane or slightly .sunken, abaxi-

alK prominenl. I< able -hoot- (7-1 10-25 cm long.

3- or 4-leaved. Inflorescences arising from -hool-

of the current growing

latc-tomentose. Pedicel 5-10 mm long,

lo b mil slelhitc-toineulose; brncleoles 3-5

die of pedicel or base of calyx. Flowers 1.2-1.5(-

1.7) cm long. Calyx 3-4 X 2.5-3 mm, cupuliform;

i

I ippic— cd-piihc-coiil with white 2- or 3-

a lined or sti'llale Irichomes: abaxiallv densely gray-

while slellale-pubesccnt throughout: margin dis-

linclly dentate, glandular-dolled, the teeth 0.3-

0.7(- ,1. ,.,d.

contiguous or rarely separated by a shallow i- .in

portion, unevenly distributed. Corolla 0.8-1. 1(- 1.3)

i in long, while, lube 3-4 mill long, glabrous prox-

imallv. lobes 5. 10-15 X 3-4 mm. lance-ovate or

oblong elliptic, white stellate-tomerilose on both

sides. Stamens 10: filaments ea. 4 mm long,

-Ii. nght. of equal width throughout, modoinlolv lo

densely while stellate-villous ihroughout. some-

times thinning apically: anthers ea. 5 mm long, a-

w nl< a- filament; connective glabrous or short-stel-

late-pubesccnl. Stvle glabrous: sligma 0.2-0.5 mm
wide, punctiform. Fruit 0.8-1.2 X 0.7-1.1 cm.

subglobose. a[)ex rostrate, irregularis dehiscent b\

3 valves from apex: pericarp dry. (>.<".
I . I mmihu k.

outside nearlv smooth. gray stcllalc-lomcnlosc. in-

side sparsely downy-stellate-pubescent. Seeds

brown or dark brown, ovoid, densely liibereulnle.

tubercles arranged in stellate for-

Mustrations. Pierre. Fl. Forest. Coclunch. 1: I.

2(>(». I<".'»2: \nonymous, Ic. Cormophyt. Sin. 3: - »><
'>.

fig. 1630. 1974 (as S. hypoglaucs): C. Y. Wu. Fl.

Yunnan. 3: 421, pi. 120 (1-6). 1983: L. Yang in Y.

K. hi. Fl. Cuizhou. 2: 518. fig. 23 1 (5-7). 1984: S.

M. Hwang & C. J. Qi in W. C. Cheng. Svlva Sin.

2: 1603. fig. 798. 1985; S. M. Hwang. Fl. Reipubl.

I'opula.is Si.,. 00(2): 85. pi. 28 (8-13). 1987; J. Q.

hiu in h. G. hin, Fl. Fujian. 4: 357. fig. 2<><). I
<>;;<»:

W. (>. Yin in Y. C. Xu, Ic. Arbor. Yunnan. 2: 892.

pi. 470 (1-6). 1990; R. Svengsuksa & J. F. Vidal.

Flore du Cambodge du Laos et du Vietnam 26: 169.

pi. 30, 4-7. 1992; /. Y. [C. Y.| Wu & P. H. Raven.

Fl. China 111. 15: 197, fig. 197 (8-13). 2000.

Phenology. Flowering: April-July, September.

November. December. Fruiting: January. February.

April-December.

Distribution. China (Fujian. Guangdong. Cu-

angxi. Cui/hon. Hunan. Jiangxi. Vinnan. and /.he

jiang), Laos (Houa Phan, Luang Prapang. Phong

sali. and Xieng khouang). and \iclnani (bar (an.

Cao Pang. Ha Tay. Lai Chau. Lao Cai. Ninh Binh.



Phi. Tim. S,.r. La. Thanh Una. T.nen Huang, and

Yen 8ai); Figure II.

flahitat. In open forests on mountain slopes,

anil along nlys ol' mixed forests in relati\el\ dis-

turbed sites; 30-2400 m.

Vernacular names. IJa-lan-long (China, Yun-

nan; W. V. Liu 69/). 8ai-bei-an-xi-xiang (China.

Cuani'doni:: i,\j>. < Guangdong 587), Bai-hei-inu.

Uai-hua-inu ((.lima, Cuangxi: .S. Q. Zhang
UhttUI). Itai-huadaiig (China. Cuangxi: ). V. Lin

16575), Bai-huadang-shu (China. Cuangdong; U. T.

Tsang 25800). Mai-hna-shu (China. Yunnan: IK V.

Liu .->()<». Haidiua-shu-guo (China. Yunnan: L\p.

Wen-shan 259). Hai-hiia-zhan (China, Cuangdong;

K. I'. Toe, at. 12025). Bai-mai-an-xi-xiang (Hwang.

I'>87l. l'»ai-\<- an-xi-xian<j ( China. Cuangdong; Exp.

Guangdong 7(1). Bai-\e-\c-modi (China. Hunan: (A

/. /.//i 511). Da-qing-shan-an-xi-xiang (China. Cu-

angxi: Huang. 1987). Diaii-gui-nio-li-liua (China.

Cuizhou; I'. C. Tsoong 1094). Dian-gui-ye-modi

(Hwang & (,)i. 1985). Dou-zha-shu (China. Yunnan;

/' ). Mao 2 If),'!), < ;<--iiaii-iir p |i m,i. (

r

u;im<j.x i : ). k.

Li PI 122). Jie-vong' (China. Yunnan; P. V. Mao
2779). Jing-guo (China, Cuangxi; V. K. Li 1*901).

Mei-lu-/ai (China. Cuangxi: /•'»/<. (,unng\i '', 1<>8\.

Niu-you-shu (China, \unnan; P. ). Mao 294

Qing-shan-an-xi-xiang (China, Cuangxi: //. V. (

245). Shi-ehi-vang (China, Cuangxi: F. 11. Me el

3727). Tai-guo-an-xi-xiang (Hwang, 1987), Xii

jie-yong (China. Vunnan; K. M. Feng 5149). Yi

nan-an-xi-xiang (Anonymous. 1971).

Styrax tonkinensis is a relatively common eo

ponent of primary and secondary forests and d

The grav

nlose ahaxial surface ol the I

•menus in ap|)earanee) appears to l><

racier in S. tonkinensis. and serves

from most other sympatric species

members of series C.yrla. Three si

ha\e at least some individuals uilh a stellale-lo-

menlose ahaxial laminai —lit face |.\ liool.ru. S. ///;/

priclilii. .itid >'. rugosus). Slyra.x linqiriehtii and >'.

rugosus ihfiei from >. tonkinensis In their smooth

and glabrous (\-. Inheieulate) seeds, leaves with

shoilei peliole- and more
|
iroiniueiit teeth, a calyx

n stiff stellate pubes-

longitudinalb



M
, KUN. PK): OujiMnj: \

Styrax Series Cy/ta

smooth nr irregularly rugose) pericarp. Sl\ni\ honl,- whelhei Perkins examined additional material. We
cri differs by its truncate, undulate, nr irregularly have chosen the K specimen of A. Henry 10611 as

lol»ed ealw with the teeth not contiguous if present. the leetolvpe because Keu was the location of Hen-

and the outer surlace of tin- calyx within 1 mmof ry's headquarters.

the margin more sparsely pubescent than the rest

of the calyx and somewhat scarious. Selected spec, men- examine,!. (
;'_'

'

N
^

, "J' :l " :

fyrax tonkinensis Pierre from specimens collected / ,.,,,. , |n |
s . ,,

,'

in Vietnam (II liulunsu 12,32 and 1352,). Perkins •/: ,\\<^ i,..,,.-,!,,.,- I
I „ M ... {., I

„. u „„

(1902) may well have overlooked this taxon. he- II. ... ... -.,... f // - . lh!27i (IBM KIM:

cause S. macrothyrsus Perkins was published from < -ao/.liou Shi. Fen-,lii-ling. ). Tsian^ 22h2 illIK. II!S(..

one of the type eolleelions of \nthtisl\rii.\ hmkineti- ', ',
,

' j. '"
' ' ' £

sis [H. lialansa 13.12). and no reference was made Tumi; 25<">(>(> (\. C\S. V M'.^'v lln /hm Hn | , |(1 f M

U).\nthostyra.x Pierre in Perkins's 1907 monograph. slian. \. k. Chun 11231 (IBK); l.e< l.an- Sin. '.ang-guo-

Realizing Perkins's error. Hartwieh (191.'i) made tjan. Zl.«,np-shan. N. I'. k<> 31545 (IBK. 1BSC. KUN. PE);

the transfer to .S/vra.v. Perkins (1902) described S.

Ii\juiii/mti us Perkins from a specimen collected

from Simao Shi. Yunnan Province, China [lhnr\

'

s
i p -< dl< dilli is hem

sparsel\ branched inlloiesceticc- .">-(> cm long (vs.

multi-flowered paniculate inflorescences 17-18 cm
long: Perkins. 1902. 1907). Merrill and Chun

(19.W) described .S. subnueus Merr. & Chun based

on a specimen collected from Leehang Shi. Ciiang-

dong Province ((I. /.. 'I so 20T22). They considered

this species to be allied to S. hypo^hiiirus and >'.

nireus has racemose or narrowly paniculate inflo-

rescences '3-2, cm long with few to mam flowers.

We agree with Hwang (1980) that both of these

species are synonyms of Slyra.x Itmkinensis. I'he

constancy of such features as the entire or weakly

toothed leave- thai are densely pubescent ahaxially.

relaliyely small flowers, dentate ealw. glabrous

-l\le. Kisirale fruit, and especially the tuberculate Uongsheng Gezi

seeds (which occur nowhere else in the genus) all Team 306 (IRK. IBSC. MO. PK): I.«»ii Kzl.....

serve to delimit ibis species. \s in ,S. n.lnrutissimus. -'"»' ''• '' < :ll ""V "«*/ '"^ <:
-

kl N '^

h and flower number per inflo-
'J/'";'

'/"/^ ''jV/dWY' m'n

* reflected in the k

mkitietisis falls out twice because ol the \arialion Uuiig-mei.-xiaiig. II. (.. (.hen hi i IBS a: Hm/lnm "-In. "-.in

Sliyalli ( 197.!} died .V./v/v loiikilh -lists Iroin east- ,. . |l|[; . |

(

^„ , ,.,
| (

,

f

N
| m [; |(m

'| iM| ,,

in Thailand, but we have not seen any specimens
j. \. Sicca,, I X II. C. Che,, 1

01
',5 < \. B\l): Shaiijm'ii Man

asmtroduced 'to the island ol Jaw, all,
,

\\ I

1

1- —-
J> \

,„'' \u! ','„

,,

„' /'"/ h'lV,
/ar II for reforestation purposes (Packer i\ van den

(|({K

'"

|j{S(
: ^ N

'"

pj.'^'x in^'ari' Xiaif" I ian-jm-kuaii"
rink. 1965). x j. m„_ Vliio-cr-sliaii.

/.' /. 'c'hen 5151 7 1

1

1^1 .. k'l'\i

The holotype of Slyra.\ hypoglaiuus at li is pre- V,n-lu Man. SIkmi- li-xiang. ./. V. (Jin 700307 (IKK): Xi

imablv destroved. Perkins mav have onlv seen the yuan Xian. (,)i-u-slian. /. /. Chen 51000 (IBK). (mh/.Ii

•ecimen at B because none of the other sheets of " ,,: ^-fr"f ' <' ^'""^ '"'/I <I
,

K|2|). Ilimun: Da<

,, .™, , . . . Xian. /* (.. Tarn ( Dongkou Xian, Xue-feng
. Henry 12006 that we have examined possess ^^ ({ ^ ^^ ( y

. ^ , /r _, ^ (1| ^
erkinss annotation label. No herbaria are cited m Het.gsl.au Man. Hen-slum. ..'.

./. (>/ S« (IBSC): Jian-I.u;

ither Perkins (1902) or Perkins (19071 to establish >a<i/u /i/.luxian. \n-niug. Iluuan Forest Institute 021



(IliSl ):n,aman^\,an. C. /: /,rl'l'r'^IHS(:i:s| Ill ., II j,
|

, li „[„„.„,._ .h,,,,,!,,,,,]. ,,, ial ,.| v ,-[|i,,t„--«.x ; ,|,-: ape
Xian. (>. /. /,/'/» .C// (IHSC); Yizhang Xian. Mang-shan. ().

, u . u(e (() s | lor1 _.
1(

. llm j n .„ (
.. | HS( . ,.„,„..„,..

1( ll\i ill

/ -../.. /,'o;\',7, illiSl Mill .|ian»\i: I >a\ n Xian /in, In,
>parseh slcl lale-pul leseelll alonu the major \rni-

\i. in-;. U. (/ W</ ,il.
( >(>.17 lIHK. IHSC. Kl \l: Sli.im.'M.ii otherwise glahio,,-: ,ll 1.1 \ i :il l\ Ini.'K gi a\ - w I, lie stel

Xia„. from SI,,,,,-!,,,, h, Xi-long. /•',/, Jiang.u 7IH (I'K). h.le-tomenlose. also will, scattered vellow-brown o

/V"/

Ma
/"/

:

2 ,'",ii.- '

'""
'h.'^r'r '

»'
c,ark lm,WM shorl stellaU

' ,rkhomes °" maJ° r u ' lu

Wang ."".'. •" illM . Kl X. I'l .. (..",,,,.1.. I".' \\..,.. /,
i,M(l l,, «' ,w " mosl P"»ximal leaves i>n each sIkmii

zhixian. Xi-shan. Chin,, ISSN tram 7>"ll> (IHSC. I'K): margin coarseb serial.' oi apicalb 2- to 4-dentalt

llekou Yaozu Zi/li,\ian. V\ u-lai-shan. II. \. Liu .166 secondary veins 1 to () on each side of midveii
(IHSC. Kl V I'K): |,a,,-h„, X. an // / /,„ . //r.llM

. 1( | ilxl;1 || N „| lf
, Ml |, slink ,. M. ;1 | );1X1;1 || V prominent; le.

Kl V I'l I. .1 l,:,„ r Wn /a/I x,::ii. Wcil-l.o-xiang, U. 4.
. : .

• . , ,. , ,

ll,'/6/6,KI X):.|,nggul)a,zu Wu/,,l,ix,an.\\eng-la,,.;. " an wm.s inconspicuous, plane o. shghlly sunke

/•: Kanta & II. Takahashi CIH72I iKI \ ): Jir.-hon^ Shi. adaxiallv. Ininlb prominent abnxiallv. Fertile shoot

. Wang T.iOCi
, \. Kl Xi. .|i,,,,i.,» \1,au/u WuIJaizi. 1-2.5 em King. 2- to 4-leaved. Inflorescences aris

ing from -hoots .'I ||,c enrienl growing -e. ,-<>,,: lal

,"////;
i \. IHSC. Kl X. I'K|2|): Mengla Xia

v K. Wu el al. 289 (KIN); Pinghia
"

-f/SStf team 1510
ling, lei ho Valley. A

, Xian. Ba-.la-he-«|.i.
(

' ml '"florescences usually ,-,„,„ r .™, ,,„« »,.„„

,

ilipo Xian. Tung-ling, minal racemes 1-2 em long. 3- to 5-flowered

K(JN
-

,>K)
:.

M, '. nf hai X
.

iari
\

h, - ,,i,u r '«'his yellow slellate-tomentose. Pedicel 2-3 urn

long, yellow or brown slellale-tnmenlose; lua. Icolc

()..>-! mm long, subulate or linear. usually |iosi

(IBSC, KUN, PE); IV er Hanizu Viz.. Zizhixia... Marelee. tinned al the middle of pedicel, sometimes thus.

I. Ilrnn CUm( \. K. Kl: Shi/nng Xian. V C. Ho 87^1 loMJII ,| ,| lr |, ast . „| ,|„. ...florescence leaf-hke. flow

''i!;"„', n

1

,

1

,',.

1

",
1

;:,' '"/
i

-,,

;t ^m^T^" ':
-" o -

,)

"
'" ,m l,m - c - ,Kx - :! A : *- :> mm

ma.V'shi. Ci-xiang-iVu, /^ |J/„ () "o/ 7 /,
, 1 Hh Kl X I'l'-

'upuliform: adaxialb sparsely while appress«'d-|>u

Weiwlian Xian. L... |,in-.l,ah. k. \l. h;,n JJnIl ill'.sC. hescent with 2- to 3-anned or stellate Irichorne.

KIX): Xiclioii Xian. I.iai, In, a t an: . Jin |,m» shan. .S. /. ahaxiallv grav-wliile sl.'llale-loiiK'iitose ihrouglioul

!!"" A'

;'.'TV
M
^x \T

l T XUI "' ,

;

i

1

, -: l,il, -:' ih
- '; " -H.-naUou.ll, large, M-aU.-red orange ,,r hrown. li I

Wang H4<4i (KIX. I'K): >uan|iang Hanizu X izu Daizu .. . . ...
,,

/izhix.an. Xi-gin-he. C. I). Too MM(KUN): Yi.anvang
sU ' lli,U ' l"<'l'»»»-s. especialh proximally; margn

Xian. I rn-lmi -linn. >. C ll„ ,'C,/ ," ilHSi I /liejian^: dislmctlv den talc, the teelh narrow -deltoid, mi

l.ong<|iian Shi. l-'eiig-vang-shaii. //. ). Zou 4.1 1 ( A). LAOS. t-vcuh dislrihuled. nsuallv contiguous or raid
llinia Tliaii: la--, aig ,1, -SaniiK aia Mi - ilc Samiica. ^, -i ,-| |-|| ,

-, I |.\ , hlll.m collci\c oortioil (oroll
M. Horrl7{\\ l<:i. I...a..u IVapan^: XI I, Mn.n:

.

X,,„. ,',,',, ..." .'
, .

'

' .,"','
Koiian, I'rahang. A'. /W,„, 20726 (P). Phongsali: A..

<>.(M).H(- 1 .0) cm long, white, luhe ca. .5 mmlong

I'oHanc 2(>t)<t:i. Wtnfi khmiaiifj: km 22(>. heiw. \inh ..X
glahrous. lohes .")((>). d-7 X 3.5-t nun. narrowf

Irannmh. /. /',.,/.//,- /o.-."'; ,1',. Ml IXW1 II,.,- <; : i„: ohhmg. adavialU sparsch puhes.enl except al tin

l)ac Kiel. K. I'oilanr Mil
( \ P. Cao Ha„. : Nan,., ,.

a haxialK pale vellow stellaK-.oinen.ose. S.a
1W.. C A;/r.)M/ >./i. <C\M. Ha la%: I la ( h,.iiii. /' I. ,,wi.^ n ^ r r i

•
i

/'</*/»/ 1"» (A. P) Lai Cl.au: helu.' Tsinh Mo & Chinli
" lr,,s l0(l2): ,lliinu ''"' s 4 - 5" 5 """ l<»»«« straight

Nna X ..I Lai Cliau. A.'. /',»,7«/a. 25666 (P). Lao Cai: Cha- dislalK slighllv altenuate. ventralK white stellate

pa, /' 4. I'rirloi ;!2.><> i(.\>. I'. I ( a. Ninh Hinli: I'm, puhoccui. Iiccrmng glahrous dislallv: antliers ca

/,»,,;.,« a's" »,./.',";
'

',(. \s, ThlnhHoa: from Hoa Binh
"'"n«-t'v glahrous. Style glahrous; stigma ea. ().:

to Choho. /•;. I'oilanc I.WIH (A. P). Tuven <,>uang': Nui mmwide, pun, hi. mi, i. In, it ().., ().(> X 0.4-0.5 cm
.Ha Tuyen. KJlmn M<>70 (|>). Yen Bai: Ban Ha. K. suhglohose. apex rounded or apiculale. dehiscent

pericarp dr\. (1.2-0.3 mmthick, outside loiigiludi

nally striate. gra\ lomeiilose. inside glahrous. Seed:

brown, ovoid to globo-e. -mo,, if. glahioii-.

"oilane 252'H (P).

tyrax wilsonii Reluler. in Sarg.. PL Wilson.

: 2W. 1«JI2 |as N. »Wil.sonii"\. TYPK: China.

i
;,)(,

i (H l

Illustrations. I'raiii. Hot. Mag. I 1!!:

m, June 1908, E. //. Wilson HH4 (lectolype.
|() , 2; F T Tai & j c pan jn w p Kang<

'l«-.^'al.,ll,c,c \|ac,c- IJJ|.->2|!:iM,-
Sl , ,,,,.,,,. ,. , 2() . ,,,. \ ()± p,-.|

;
s. M. || Wiltl ,.

1 - A[3|!. BML K!. K[2|!).
Reipubl. Popular,: Sm. ( ,0,2): H7. pi. 29 «

I-

Shrubs to 2 m tall. Young Iwigs densely ferru- 1987: /.. Y. fC. Y.| Wu & P. H. Raven. Fl. Chi

g.i.eous stellate-pubescent. Older Iwigs dark brown. III. 15: 198. lig. 198 (1-7). 2000.

glabrescenl. Petiole < 2 mmlong. Two mosl prox- Phenology. Flowering: May. June, Septemh

imal leaves on each si I opposite I,, siibopposilc, Liuiling: \pril. September.

Lamina l-2.5(-l) X 0.7-2(-2.5) cm. chartaccous. Distribution. China (Sichuan): figure 2.



Habitat. In relatively sunny, open forests on

mountain slopes: 700- 1 500 m.

Vernacular names. Ai-mo-li (Hwang, 1987),

Xiao-ye-an-xi-xiang (Huang. 1980). Xiao-ye-ye-

Styrax wilsonil is known only from middle

(1000-1700 m) elevations ol Paoxing Xian, Sich-

uan Province, China. Il is similar to the more wide-

spread S. limprichtii in its shrub habit, scattered to

dense orange or brown stiff stellate trichomes on

the calyx, globose fruit with longitudinally striate

pericar|». and flowering time usually before the lull

ax bashanensis S. Z. Qu & K. Y. Wang, Bull.

Bot. Res., Harbin 9(1): 27. 1989. TYPE: Chi-

na. Shaau\i: /henpiiig \ian. 1 190 m, 28 May

1976, K. Y. Wang 548 (holotype, NWFClost).

sidered whether the two species might be best

son ii can be readily separated from >'. limprichtii.

however, by its smaller leave-. Mower*, and fruit. In

addition, the abaxial laminar surface of N. icilsonii

possesses a (omentum of uniform height. whereas

that of .S. limprichlii possesses a layer of longer

trichomes in addition to tin while base tomenlum.

or is glabrous oi nearly -n. The apparent « I
i

-> j in i< •-

lion between these two species is likely to be real

rather than an artifact of inadequate collecting be-

cause numerous collections ol other species ol Si \

Sichuan Province. I'll. - morphological dillerences

together with the discontinuous distribution prov i .
I

.

siiflicienl evidence lor heating ,S. limprichlii and S

We have seen four sheets from A of Styrax wil-

sonii labeled as E. H. Wilson 884. Two of these

indicate a collection date of June 1908. one a col-

lection date of September 1908. and one a collec-

tion date of October 1910. The protologue indicates

that E. H. Wilson 884 is the type, but does not

indicate a date of collection: thus, these sheets

must be regarded as svnlvpes. We have chosen the

June 1908 sheet with accession number 18152 as

the leclolype because il possesses the best (lower-

ing material for examination. Furthermore, on the

other June 1908 sheet (accession number 18 155)

probablv not liehdor's). Thus, alternatively desig-

nating 18155 as the leclotype would cause undue

ited by some specimens ol >'. Imol.cri distributed

near the periphery of this species' range (e.g.. \.

H. Song 272 and 907, C. Wang 41181): narrow Iv

lance-elliptic, siibeoi i,i< coils leaves and/or relative

l\ small funis ca. 7 mmwide) when- Wang's eol-

leclion is located. There is sufficient uncertainly in

the nature of these characters, however, to preclude

the placement of this name in synonymy.
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